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THE NEW YEAR. 

—_— 

With this number we commence a new volume and a new year, and it is 
with the greatest pleasure that we can congratulate the gas industry upon 
its fairly improved condition when compared with what it has been for a few 
years past. The general condition of the business of the country is excel- 
lent, and the effect is most surely apparent in the increase of business which 
most of the companies in this country can to day congratulate themselves 


upon. 

eter the year just closed, while there have been no very startling 
changes in the methods employed in gas manufacture, there have been some 
marked improvements ; and these may be found both in methods of hand- 
ling and in carbonization. One of the leading features of the year’s work- 
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not f hand labor, but the chara¢ter of the work to be done 
by the stoker is materially changed. 

r} I ‘orching work of rushing into a red hot flame, with a 
hundred weight of coal to lift along, is changed by this means to the simple 
ypera f star r eighteen or twenty feet away from the hot retorts, and 
manipu e of levers, in the case of drawing charges, and to an 
equally simple operation in the case of charging. 

No improvement resulting from this change. The necessi- 

| ty for } ils quickly, aud with facility, has led to the adoption 
of me s for the handling of the material before it arrives at the 
mac] , f themselves, will unquestionably result in large economy, 
not the number of men, but in the price to be paid them. And in 
this wat e economy begets another, and to those who are earnestly stiidy- 

bine to bi t ufacture of gas down to a practical basis, it has become 
a question of handling the largest amount of material, with the least possi- 

| ble expense | then converting that material into the form required in the 

| most thorough and eccnomical manner, — On this latter point much study, 
and doubtles3 mu experiment, is being indulged in to produce a furnace 
or generator that w irbonize the most coal with the least fuel. Our col- 
umns to-day unt of one of the latest devices for this purpose, 
and we are confide it the efforts in this directior are only just beginning 
to take practical The papers and discussions at the meetings of the 
vari ciations, held during the year, give evidence of a spirit of 
enquiry in t rection that will doubtless result in devices for securing 
still greater ¢ my carbonization. 

The lual products is one which has by no means been left 
out of itior 1 although the matter may not yet have taken 

) cle fir novement is on foot, in the right direction, to secure 
a retu hat ch for years has been thrown away. The fact that in 
Eng mpanies secure a return from this source equal to 
from si per cent. of the original cost of their coal is one that 
must not be t t of. Coke, tar, and ammoniacal liquor are worth 
money | saved is money made.” An examination of the ac- 
coun of the English companies would indicate that the dividends 
were paid large residuals, The prices for these products are steadily 
advancil und, if we are not mistaken, a very few years will see a demand 
in this « try { eosoting purposes alone that will be enormous, The 
large extent to wl woud is used in railway construction, and in street 
paving, lt ict that no other agent is so good for timber preservation 
as the creosote from coal tar, will, of itself, create a home market for all 
there is of this material at remunerative prices, 

In the matter of purification, the main novelty during the year is the use 
of superphosp hates for absorbing the pmmonia from gas, and, at the same 
time, yielding not a waste product but a valnable fertilizer. One of the 
most striking features is that results obtained thus far would indicate a new 
alliance of t s maker and the fertilizer manufacture which shall prove 
useful and profitable 

Of m f mination other than gas we have the petroleum, which 
continues to flow unerous streams from the bosom of the earth, and the 
price of which to-day is by far too low to snit either the oil or the gas man. 
| ford: district, 


in Pennsylvania, seems defined and slowly diminish- 
ing its supply, au eighboring district in New York state is to-day 
yielding scarcely enough to make up the decrease ; still, too much stock on 


i the 1 


ing is the adoption, in several large works, of mechanical stoking, whereby | hand seems to prevent the attainment of the oil man’s happiness, viz., a dol- 
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lar a barrel for oil. Yet gas is burned more and more, and the low price of 
oil, though a competitor, is not a preventive against the increase in the an 
nual send-out of well-regulated gas companies. 
The electric light continues to occupy much attention, and it is quite en 
couraging to be able to state that, after the recent exhibition in Paris, many 
of the most distinguished electricians were known to admit that, after all, | 
electricity would not extinguish gas ; but that the two lights would continue | 
side by side, each rendering whatever assistance it may to the other. This 
is as it should be. It takes all kinds of people to make a world, and why 
not have all kinds of light to guide them through its dark places—from the 
tallow dip to the mighty iron tower, which shall illuminate whole cities and 
their inhabitants, when the belt does not slip or something get out of order. 
Of the many improvements in electric lighting we endeavor to keep our 
readers informed, but, as yet, we can see no reason to advise them to give 
up making good, honest, sixteen candle gas for those who prefer to use if 
as we believe that the number of consumers will not materially diminish in | 
the immediate future. 


To all who have extended to us their aid, support, and encouragement 
during the past year we extend our sincere thanks, and indulge the hope 
that it will not only be continued in the future, but that their influence will 
be exerted, on all proper occasions, to extend our usefulness by adding to 
our subscription lists, and our advertising columns, the names of all those 
whom they know to be interested in the subjects of which we treat, and to 
which we will continue to devote our best efforts. 





Conclusions of the Electrical Congress. 
—_—— 

La Lumiere Electrique gives the following as the conclusions adopted by 
the electrical congress at Paris— 

1, The fundassental unit is the centimeter, gramme, second (C. G. 8S.) 

2. The Om and Volt will retain their present values, 10° for the ohm 
and 10° for the volt. 

3. The unit of resistance (Ohm) will be represented by a column of mer- 
cury having a section of a square millimetre and the temperature of 0°C. 

4, An international commission will determine by new experiments the | 
length of the above column of mercury which will represent the value of 
the Ohm. 

5. The current produced by a Volt in an Ohm is to be called Ampere. 

6. A Coulomb is the quantity of electricity which would enable an Am- 
pere to give a Coulomb per second. 

7. A Farad is the capacity in which a Coulomb gives a Volt. 





The Society of Gas Lighting. 
—_ 


The Annual Meeting of this Society was held in New York, on Decmeber! 


| 





15th, 1881, and the following officers were elected for the ensuing year 
President—Joseph R. Thomas, Williamsburgh, N. Y. 
Vice-President—-C. V. Smith, New York city. 
Treasurer—J, H. Armington, Brooklyn, N. Y. 
Secretary—G. Warren Dresser, New York city. 
There were thisteen members present. The annual reports of the officers 
and = various committees were read, and the usual routine business trans- 
acted. 





Cooking and Heating by Gas 
<< 
Mr. William Denny, F.R.S.E., ete., of Dumbarton, Scotland, read a 
paper before the Philosophical and Literary Society of that city, on Novem- 
ber 21st, upon this subject, which has been published in a neat pamphlet 





form, in which he treats, in a general way, of the advantages resulting from 
the use of gas for cooking and heating, and gives some practical results ob- 
tained by carefully conducted experiments. The trials were made with dif- 
ferent stoves, and also with various forms of grate fires for gas, and the re- | 
sults compared with those from coal. These results are given by carefully 
constructed charts showing, by means of curves, the results obtained in each 
case, 

Nothing can tend more towards popularizing tbe use of gas than the dis- 
semination of correct practical information in this way. A lecture by a man 
known to be entirely disinterested, and who comes to the investigation of 
the subject simply with a view to obtain the facts in the case, and give them 
to the public for their information and guidance, is undoubtedly one of the 
best methods of educating the public; and there are many places in this 
country where something of this kind might be adopted with great advan- 
tage. We feel that Mr. Denny, in his impartial way of treating this subject, 


Danger from Electricity. 

a 
Another illustration has been given of the wisdom of our warning against 
the needless exposure of che wires used in electric lighting. The accident 
in Philadelphia last Friday night was one which may have innumerable re- 
[tis said that the contact 
of a telephone wire with a wire used for electric lighting surcharged the for- 


petitions, if its cause has been correctly given. 


mer, so that an action like a stroke of lightning was the result, and flames 
filled the room in which the discharge took place, and they were with diffi- 
culty extinguished. It is possible to protect wires used in electric lighting 
so that such accidents will not happen, and the proper precautions should 
be taken at the very beginning of the introdaction of electric light to prac- 
tical use. 

In cities of Europe the wires for electric lighting are put underground, and 
it is evident that they should not be strung upon poles in New York. Let 
the companies make no mistake in this matter. It will be but little more 
expensive to sink the wires than to hang them upon poles, and it will be far 
better i» the end. Che thorough insulation of wires laid in buildings for 
electric lighting is also a subject calling for the attention of electricians. 
Their pecuniary loss will be very heavy if their neglect to take proper pre- 
cautions results in a destructive conflagration. They must not expose our 
city to the tlames by the improper use of wires for electric lighting, either 


in the streets or in buildings. Vail and Express, Vee. 27. 





Communicated Article. | 
Extending the Use of Gas. 
etl 
By Era. 

This subject has been discussed so frequently and at such length, that it 
may be claimed, with some show of reason, that the question has been thor- 
oughly ventilated, and there is nothing more to be added which would not 
be a repetition or condensation of dissertations already published. Still, 
while admitting that this remark may be in a great measure correct, we 
think there are points in connection with the subject which have not received 
the consideration to which their importance entitles them. 

One poiut to be constantly borne in mind is that the grand field which 
lies open for the extension of the use of gas is in supplying light. This re- 
mark may seem to be ridiculously superfluous ; but so much has heen writ- 
ten concerning the supply of gas for cooking and heating purposes that it 
may be well to bear in mind, at the outset, that, whereas these are all vaiu- 
able auxiliaries of our business which demand and warrant most careful 
study, the fact still remains that our main business is supplying light. Gas 
has been the chief artificial light of the civilized world for more than half a 
century ; for the most part it has performed its mission well, and there does 
not seem to be, at present, any good reason why it should not continue to 
be the chief illuminator in the future. This being the case, the main branch 
of our business should be sedulously fostered, and not left to take care of it- 
self, while we develop its auxiliaries, 

How, then, may the use of gas for lighting purposes be extended? Arti- 
ficial hight the world has, and must have, and, putting it broadly, those who 
do not use gas burn oil, hence it would seem instructive to compare the two 
competitors, and endeavor to find meavs whereby some of the business 
which goes to the oil companies can be induced to flow to the purveyors of 
gas. 3ut we here meet a formidable obstacle in the cheapness of oil. On 
the other band, the cleanliness, safe ty, and convenience of gas are high re- 
commendations in its favor, which will offset any difference in price, if the 
disparity is not too great. Let us, then, look at the comparative cost of gas 
and oil in private dwellings, 


Now we will not be far out of the way if we place the cost of maintaining 
an oil lamp at 65 cents a month—on the average—presuming that good oil 


is used, costing, say, 23 cents a gallon, such a lamp will give a light of about 
10 candles. If we take the 
cost will be $3.25 a month. An equivalent amount of lighte uuld be obtained 


of a small family using five such lamps, the 


by the use of three good burners consuming five feet an hour, presuming 
gas of a little over 16 candle power 1s being supplied. These three burners, 


being in use on an average four hours a night, would consume 60 feet of gas 
each evening, or 1,800 feet a month, costing, at two dollars a thousand feet, 
$3.60 a month—showing only a saving of 35 cents a month in favor of oil, a 
difference any householder ought to be willing to pay considering the great- 
er safety, cleanliness and convenience of gas. Many a reader will claim at 
once that there is some fallacy in these figures, that the difference in the 
cost of the two systems is greater than that shown. It must, however, be 
borne in mind that an equal amount of light is stipulated for in each case, 
and when this condition is lived up to, it will be found that the figures are 


quite correct. The price of oil may be objected to as high ; but the figure 





has set a most worthy example, and has no doubt accomplished much to 
wards educating the people of his own city, as well as those of other places, 
in the advantages which they joxsess by being supplied not only with light 
but with heat from a source so convenient, so safe, and so reliable as the 
siople gas pipes within their houses, 


is what families, who buy by the five or ten gallons, have to pay fur the best 
oil ; and if an inferior quality be used a greater quantity will have to be 
Moreover, if a poor oil be used, a 
disagreeable yellow light is the result, no matter how much is used. An 
° People who use oil in their 


consumed to get an equivalent light. 


‘egual amount of light is specified in each case, 
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houses are usually content with comparatively little light, but when they 
have gas put in, they must have not merely as much illumination as before 
but two or three times as much, whence arises the misconception waicl 
exists in regard to the relative cost of gas and oil. If gas companies would 
take means to bring this matter before oil consumers in practical shape, we 
might not hear so much about cheap oil light. 

Attention must, however, be directed to another matter, for w pecify 


that a good burner shall be used for the gas ; and we should also hav 


sisted that a proper globe be employed. These are matters of great im 
portance. Five feet of gas, burned on the one hand through a poor burner, 
surrounded by an old-fashioned globe having a two inch opening below and 
a five inch aperture on top, and, on the other hand, the same quanti'y of 
gas burned, surrounded by a globe with a five inch opening below, sup 
ported by a light frame, give vastly different amounts of light. In the one 
vase you have a miserable, blue, flickering flame ; in the other, a steady 
white light. But what constitutes a good burner and a good globe Broadly, 
it may be said, that lava tip burners are the best ; first, because the heat of 
the flame is not readily conducted away ; secondly, because they do not cor- 
rode as easily as brass or iron ones. Further, when a moderately high pres 


sure prevails, the burner should contain a check to cut clown the pressure, 
then the tip should be large enough so as to allow the gas to issne gently 
With globes, the point to be aimed at is to have the same sized-openings 


top and bottom. It is certainly very satisfactory to note that the mannfa 
ture of the old style globes has become almost obsolete, and gas companies 


should try and adopt some means for ‘‘ calling in” these old-fashioned o1 
This could gradually be done by companies offering to supply the new pat 
tern at cost price. If, in the office of every gas company, two fixtures, o 
with good burners and shades, the other with poor ones, each passing 
the same quantity of gas were exhibited, it would not be long befor 
good burners and globes would be in general use. This once accomplished 
gas would be held in much greater repute. Another point not to be forgot 
ten is that a good burner does not usually last forever, and it should be 
seen to that, when worn out, the burners are replaced by new one 

So far we have alluded to only ove competitor of gas, namely, oil ; and 
many readers who are connected with large companies, will say that they 
know no such competitor; that, in their city, gay is the general lighting 
agent, and the class who burn oil are not the kind of people the gas com- 
This is an error we 


pany wants for consumers. think, and, even in the 


large cities, oil is used by a vast number of people who would be gc od ens 
tomers of the gas company if they could be brought to appreciate that there 
Within a tew 


years a new meaus of lighting hos been put forward as a rival of gas, and 


was not such a vast difference in the cost of the two lights. 


when we consider the skill and capital the new competitor—the electri: 
light—has had behind it, it is not surptising that it has made some liftle 


progress, nor would it be safe to say that the advance which it has mid 
has been wholly upon its merits. On the contrary, it was brought to 
the attention of the world at a time when it was only too glad to bid it vel- 
come, and inquire into its merits afterwards. But as a matter of fact, how 
much of a competitor of gas is the electric light ? Perhaps we cannot answer 


the question in a word, for its progress has been different in the 


sveral 
cities. In some places, mills and factories that were previously go users 
of gas, have introduced the new light to take its place. In other citi: smore 
or less of the street lighting has been given over to the subtle flui Sut 


the greater number of the electric lights have been used for advertisi g pur 


poses, Outside stores, etc., where it is hoped a great light willattrae great 
crowd, Is there any cause for alarm in all this? Most assuredly no; Fake 
the case of factories, etc., and there are a number of instances where _enew 


light has been tried and found wanting, and return made to the ol er and 
more reliable light ; and as time shows its defects for such uses the number 
of such lost customers, who return to gas, will vastly increase. Now, in 
street lighting, has its success been such as to prove that it is to supersede 
gas, even in the division of the work. 
been that it is more costly than gas, and, moreover, is unreliable A vain, 
the price at which gas is supplied has brought in the companies a good 
profit, while few, if any, electric light companies have declared heavy divi- 
denis, 
find many customers for a while, regardless of its cost or defects 


at This 
novelty having once worn off, there is no reason why gas should not regain 
what little ground has been lost ; for, in the long run, each system will have 


to stand or fall by its own merits. 


There is one fact which should be carefully noted, namely, t 
will not believe that a powerful light can be 
fact is practically demonstrated ; hence the necessity for gas companies t 
exhibit large and powerful burners in some of the principal thoroughfar 8, 
even if the work hag to be performed gratis. The foothold the electric light 
has obtained has not been from talk alone, but by practical demonstration 
—perhaps it would be well if we were to learn a lesson from this fact. It is 
however, the incandescent system of electric light which some assume will 


iat people 


In a word, the experience so fer has | 


However, the electric light is a novelty, and, consé quently, will | 


produced from gas until the 








sede ga Of course, it is not well to underrate a rival, but, assuredly, 


light obtained per horse power by this system, namely, about 


120 candles, and the expense for renewal uf lamps, must preclude it from 

illy competing with gas, save where money is a minor considera- 

t t vever, continually being stated that, in the future, this new 

tem of lighting will be so vastly improved that it will be cheaper than 

In reply we can only say that the electric light of the future must be com- 

pared with the gas of the future. If improvements are being made in the 
\ SO al they in the other. 

A ' t is impossible to foretell what the future has in store for 


is and electricity, it is certainly wise to promote, in every way possible, 


the r other than illuminating purposes ; it will, therefore, be 
wi r us now to turn to discuss this part of the question. Noone can dis- 
pute ter a careful study of the question, the adaptubility of gas for culin- 
ry pury but the trouble is to get people to examine into the merits of 
t As matter of burners and globes we must bring the 
il e to them This ean be done by exhibitions of more or less mag- 
litud here ought to have been, long before this, an exbibition of gas 
ipparatus in every principal city of the Union, gotten up under the auspices 
of the local gas company. England sets us an example in this respect which 
ve ve been very slow to take advantage of, and the matter should not be 
‘ er delayed. Seeing is believing. Let people once see to what 


| uses gas may be put, and they will not be slow to take advantage of 

t. J iller companies who do not feel equal to shouldering the ex- 

. regular exhibition could arrange impromptu affairs in their own 

ffices. Even if it were necessary to buy outright the various articles to be 

show e investment would not be large ; and, further, the goods would, 
robability, be quickly sold after the exhibition. 

Allowing that people are made aware of the advantages of gas for culinary 

ud other purposes, there are two obstacles to be overcome, viz., the com- 

paratively high price of gas, and the expense of the apparatus itself. The 


as been met, in some cases, by selling the gas, for other than 
, ata reduced rate—the question, however, at once 


arises, is such a course wise? If, for instance, the regular price of gas is 
two dollars, and the rate for that used in stoves, etc., is one dollar and fifty 
cents, t ‘consumer is apt to inquire why, if the company can afford to sell 
gas at the lower figure for one purpose, they cannot do so for another. And 
there is a grain of logic in the reasoning. How would it do to establish the 


} rule that whe1 


the amount of gas used for other than illuminating purposes 
equatled or exceeded that used for lighting the price of both should be that 


asked for the gas used for heating ? But perhaps the simplest way out of 
the difficulty would be to make the figure a dollar and fifty all around, and 
trust ised consumption to make good the difference. At that price 
iS W | be cheaper for cooking purposes than coal at the current price of 
l five d 4 a ton: and even in winter the gas stove might be made to answer 
; by a simple alteration of the heating arrangement of the house, so as to al- 
kitchen being heated as any other room. Further, if the price 
f gas were brought down to this point the economy of gas engines would 

| soo! me apparent. 
| I till rem s the second difficulty, of inducing people to go to the 
ex} iyil s stoves or engines. This trouble is particularly notice 
ible rd to kitcheners, which are quite expensive. The majority of 
peo] hired houses are disinclined to go to the expense of buying 


i. costly stove, especially if they belong to that numerons and restive class 


vho t pass two years in the same house ; many gas companies have 
| endeavored to meet this difficulty by renting stoves to their customers, 
| charging such a rate for them as will, after allowing for depreciation, bring 
in a small return on the investment, Some companies have held back from 
| adopting this plan, fearing lest, in case of accident, they would be mulcted 
| for darmages, knowing that, from past experience, it is very easy to geta 
ury to decide a suit against a gas company. The above remarks apply witb 


| equal foree to gas engines, as there are in every city a number of parties 
who would gladly pay a rental for the .use of an engine, but who cannot 
afford its first cost. Possibly this whole trouble might be overcome by the 
formation of a general company for the whole of the States, or separate com- 
panies for the several sections of the country, for the express purpose of 
renting and selling gas apparatus, with an agent in every city where gas is 
used. If the gas company in any place were unwilling to assume the respon- 
sibility of taking the ageucy they would doubtless co operate with the gas 
“_pparatus company, and help it to procure an intelligent representative in 

Possibly, this might be adjudged too daring a venture ; but if the project 
were carried out in the right manner, if an effort were made to have the offi- 


cers of the various gas companies stockholders of the apparatus company, 
ind thus interested in its welfare, there would seem to be good ground for 
holding the opinion that such a concern might be a powerful agent in pro- 


moting the cause we all have at heart, namely, extending the use of gas, 
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The McIlhenny Recuperator Furnace. in actual working operation. The readers of the Journat will remember 


oe 


Through the courtesy of George A. Mclihenny, Esq., 


that during the discussion of the subject of ‘‘ Generator Furnaces,” evoked 


Engineer of tbe by the reading of Mr. Greenough’s paper on this topic, at the Boston meet- 


Washington Gas Light Company, Washington, D. C., an invitation was ex- ing of the American Gas Light Association, Mr. Page gave a somewhat 


tended to your correspondent to come and see his new recuperator furnace detailed account of the working of the new system devised by Mr. 


Vey 


N | » 



























































































































































































































































































































































Front View. 


MclIlhenny, which description was listened to with the greatest interest. following figures, taken from the foreman’s record-book, give an idea of the 


It is not the purpose of this article to attempt to explain the principles practical results obtained in daily working. 


involved, or to describe the mechanical working or arrangement of the sys- The accompanying cuts wiil give to the reader a pretty clear idea of the 


tem in question ; but suffice it to say that the air used for combustion is construction and arrangement of the bench and furnace itself; and Mr. Mc- 


first heated by means of the waste gases from the bench ; 


furthermore, the Thenny_holds himself in readiness to explain in detail everything in conneo- 
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tion therewith to anyoue who may be desirous of further prosecuting in- 


quiries on the subject. 


If steady and uniform intensity uf heat, and freedom from stopped stand- |! made was 76,800 eubie feet of 17-candle gas. 
pipes, and similar annoyances, is a desideratum for the gas man of the pres- | result was less than twenty-four per cent. of the coke made. 


ent or the future, it is, in the opinion of your correspondent, excellently |here giveu might have, with strict justice, been much more favorable ; 


solved in the method of procedure pursed by Mr. McIlhenny. 
The figures given are the actual results of the twenty-four hours’ working 


of the date of December 19th, 1881. The experimental bench which has 


W 


On December 19th these six retorts were charged with a total weight of 


| 15,360 pounds of the before-mentioned coal, and the total amount of gas 


fuel used to effect this 


The 
The figures 
but 


> 


fhatever doubt may have at any time arisen during the process of charging 
r drawing was placed against the credit of the bench. 


The ease and simplicity of the whole operation (which was witnessed by 


been fitted up to give a trial to the working of the new system of recuperat- | your correspondent in all its details) and the cleanliness and rapidity with 


ive furnace consists of six retorts, the dimensions of which are 15” x 26" x 9’, 
and are of clay. 
with an average charge of 320 pounds.of Penn-Youghiogheny eval in the 


usual manner, On some occasions charges of 330 pounds have been em-|}} 

















N REREERT 








, 
Transverse Section through Center of Furnace. 


ployed, but it was found more expedient to work with the smaller quantity. 
The charges are most thoroughly and completely burned off in three hours | 
—the resultant coke evidently having been divested of all its hydrocarbons, 
or, as the foreman rather neatly put it— | 

«‘There, Sir, that coke does not owe the gas company anything !” 

As a usual thing, upon drawing a charge, it is noticeable that, from the 
interior of the mouthpiece, to probably a depth of from 10 to 12 inches, a 
retort bears evidence that the forward end has not been so thoroughly heat- 


ed as it should have been; in the experimental bench, however, this is not 





so. The furnace carries the heat to the retorts most evenly—and the front | 
end, even out to the very mouthpiece, is as well and perfectly heated as the 
middle and back portions. | 


The retorts have been charged once every three hours, | ¢ 





which everything was accomplished, was the more readily discernible when 


ontrasted with the old methods of firing and clinkering. 


No precisely exact data of the intensity of the working heat could be at 


resent ascertained ; but the estimates of experts place the average at 


4% 


Longitudinal Section through Center of Furnace. 


about 3,500°, although your correspondent is inclined to think that this fig- 
ure was very much exceeded. 

In the practical working of this bench, which has been in daily operation 
for the past two months, it has been proven to the satisfaction of Mr. Mc- 
Ilhenny, and his assistants, that instead of the intensity of the heats having 
had any injurious effect upon the life of the retorts, the contrary is the case. 
The gentleman claims that, and with reason too, steady, uniform and relia- 
ble heats, even if they are great, cannot but prove a decided advantage over 
the present system of heats of an uneven grade. 


The President and Directors of the Washington Gas Light Company are 


so well pleased with the experimental results that they have decided to alter 


their works to this system. 
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The Storage of Electricity. 

oe 

By Syivanus P. TxHompson, B.A., D.Sc., 
in University College, Bristol. 


Professor of Experimental Physics 





Introductory. 

Science has of late made two advances, the ultimate importance of which 
it would be difficult to overestimate. Not many months before he was 
seized with thé mortal illness which robbed us too soon of his rare and 
unique genius, Prof. Clerk Maxwell was asked by a distinguished living 
man of science what was the greatest scientific discovery of the last twenty- 
five years. His reply was: ‘‘ That the Gramme machine is reversible.” 
His far-reaching and philosophic mind had perceived that in this phenom- 
enon, which to so many had seemed little more than a curious scientific 
experiment, lay the principle which, if rightly developed, would render 
possible the electric transmission of power, and, in the solution of this 
practical problem, bring about social and economic changes, the importance 
of which but few of us have even yet begun to realize. 

If we vould to-night summon up the noble spirit of the philosopher and } 
ask him to tell us what recent scientific discovery came next in importance | 
to this, I think we should receive the reply ‘‘ that a voltaic battery is re- 
versible.” The reversibility in the action of the voltaic cell is the counter- | 
part and complement of the reversibility of the Gramme machine; for while 
the one has solved for us the problem of the electric transmission of power, 
the other has solved for us the problem of the electric storage of energy. 

The storage of electricity in such a form that it shall be available for 
producing electric currents, and for the electric transmission of power, is a 
fact of so great importance, both in science and in commerce, that no apol- 
But the 
electric storage of energy, which is the end attained, must not be mis- 


ogy 18 needed for bringing the subject betore the Society of Arts, 
tuken for the storage of that subtle agent, electricity itself. A century 
ago it was thought that the Leyden jar provided a means of bottling up 
electricity itself. In one sense this may be true, though the fact remains 
that the more carefully we hunt for the charge of electricity condensed 

the jar, the more difficult does it become to realize that there is anything 
there; and it is doubly difficult to find, in the electric accumulator or 
In electric 
accumulators, such as those of Planté and Faure, electric currents are made 


storage ce dl, anything which can be called stored ele ctricity. 


to do a certain kind of work, which store of work can again yield us cur- 
But, as a matter of fact, the particular kind of work 
done is, as we shall see, quite as much chemical as electrical. 


rents of electricity. 
Juat as in 
Sir William Armstrong’s hydraulic accumulators, water forced into a vessel 
with a great pressure furnishes a means of storing mechanical power under 
such conditions that when we let it down it can do work for us, so in the 
electric accumulator, by which we want to store electric currents, we use a 
chemical storage, and the chemical work so stored can itself, as it runs 
down, set up electric currents in our wires, and do electrical work for us. 

3efore dealing with the various systems of electric storage tbat have been 
suggested, I purpose to lay down two important general principles. They 
are as follows: 

Firstly, that no kind of storage of energy, mechanical or electrical, is 
possible, except by doing work in overcoming some force which itself Op- 
poses the process. 

Secondly, that the action in which work is thus done must be one that is 
reversible ; that is to say, to which there is an equal and opposite reaction. 

ELECTRICAL ACTION AND REACTION. 


‘«'ffo every action there is an equal and contrary reaction.’’ In these 
words Newton laid down the great fundamental principle of mechanical 
science. Its application is not limited to such mechanical reactions as the 
recoil of a gun, the return of a bent spring, or the mutual attractions of the 
planets, but reaches down into other departme uts of science. To Newton 
himself we owe the simple experiment in which he proved the extension of 
the principle to magnetic forces. He found the magnet to be drawn toward 
@ piece of iron with a force precisely equal to that with which it drew the 
iron to itself. Robert Boyle, 
to demonstrate that the same law held good also for the force ’ 


It was left to Newton’s great contemporary, 
of electric 
attractions ; an electrified body drawing a non-electrified one toward itself 
and being itself attracted with an equal and oppositely directed force. 

But Newton himself showed that there existed another and deeper mean- 
ing to the law of action and reaction, when he laid down the famous com- 
ment* which, though forgotten until unearthed by Sir William Thomson, 
virtually anticipated the nineteenth century discovery of the conservation 


of energy. As understood in the light of modern dynamics, any ‘‘ action” 


* (‘Treatise on Nat. Phil.,” Chap., II., Art. 269) :—‘* Work done on any system 
of bodies bas its equivalent in work done against friction, molecular forces, 
gravity, if there be no acceleration ; but if there be acceleration, part of the work 
is expended in overcoming- the resistance to acceleration, and the kinetic energy 
developed is equivalent to the work so spent.’ 


or | 





in which energy is spent and work done is found to have its corresponding 
‘reaction’ in the possibility of the energy thus stored being at some later 


time set free. That particular “ action” of an agent to which Newton told 
us there was still an equal ‘‘ reaction,” when the action was measured by 
| the product of its momentum into its velocity, was in fact nothing other 


than its capacity for doing work. 


If you lift a pound of iron to a certain height against the pull of gravita- 
tion, the action implies the expenditure of a certain amount of energy, the 


| equivalent of the work done. 


Precisely an equal amount of work (saving © 
trifling proportion converted into unuseful work of another kind—namely, 
re can the mass of iron do in falling back again ; for by its fall it may do 
the work of raising another pound to the same height. 
In the science of electricity and in magnetism the same fundamental 
principal holds good. Suppose, for example, energy to be spent in the fol- 
Let a heavy weight descend over a pully, and in its descent 
| cause the disc of a Holtz’s electric machine to rotate ; the work done in this 


lowing action : 


case is electric work, the energy being expended not in moving matter 
against gravitation or any similar force, but in moving electricity against 
\ those electric forces which are continually urging it to run down to the dead 
| level of equal and uniform potential. But our supply of electricity thus 
| provided can itself be made to do work, because it can thus run down and 
Only let it be led by 
| wires into the terminal poles of another Holtz machine, and it will drive it 


round, and by driving it round may be made to lift a weight. 


| give out in another form the energy expended on it. 


The reaction 
here is the converse of the action, and would be equal but for inevitable 
waste by friction and dissipation of the electric charges. 

Another instance of electric action and reaction is afforded by the reversi- 
bility of dynamo-electric machines, such as that of Gramme, 
at the outset. 


as mentioned 
The Gramme machine can be used either as a generator or 
asa motor. If driven by the power of a steam engine or a gas engine, or 
by wind power or water power or hand power—in short, by any mechanical 
means whatever—it generates powerful currents of electricity, which may 
be used for producing electric lights, or any other kind of work that an 
electric current can do; the currents of electricity being due to the rapid 
movements of coils of wire fixed upon a rotating armature across a field of 
magnetic force, excited by the currents themselves in the machine. If, on 
the other hand, currents furnished by any suitable source are led by wires into 
the coils of a Gramme machine, these currents will drive it round, and will 
expend their energy in producing mechanical rotation, enabling the machine 
to be used as a motor. 

Here I may remark, in passing, that the reversibility of the Gramme ma- 
chine affords a means of electric, or rather of electro-mechanical storage. 
Suppose we want to store electric currents. Set them to drive a Gramme 
machine, and let the Gramme machine, by means of a pully, gradually wind 
we let the weight descend, it 
and will generate currents as it runs 


up a very heavy weight. If, subsequently, 
will drive the Gramme machine, 
down. 


ACTION AND REACTION IN VOLTAIO CELLS, 


We now pass to the more immediately important case of the reversibility 
of the voltaic cell, and of its chemical and electrical actions. 

In the ordinary voltaic cells, currents of electricity are produced at the 
expense of a certain consumption of zine and of acid. These materials may 
, Just as coke and coal are the 
Like those fuels, they represent a store of energy. 
Everybody knows that when two bodies attract one another (as for instance 


be regarded as the fuels of electric currents 


fuels of steam power. 


the earth attracting a stone), and we do work in separating them, they 
possess the power of rushing together again, and of doing work; and, there- 
fore, when so separated, may be said to represent a store of potential 
energy. 

This is equally true in the case where we do work against the atomic at- 
Zinc has a certain chemical affinity 
To separate an atom of zine from one of oxygen requires 


tractions known as chemical affinity. 
for oxygen. 
energy to be expended. When thus separated they have the chance of 
doing work in reuniting, this work generally appearing ia the form of heat 

When a piece of coal is burned—that is to say, is permitted to unite chemi- 
-its store of energy ruus down, and manifests itself in the 
A piece of coal represents a store of energy. 


eaily with oxygen 
evolution of heat. So does a 
bag of hydrogen gas ; so does a piece of zine, for zine can burn directly and 
give out heat, or may burn indirectly by being dissolved in sulphuric acid, 
also giving out heat. A Daniell’s battery represents a store of energy. A 
pinch of gunpowder Pw represents a store of energy. The amounts differ, 
rate at which some of these stores can be made available 
for use also differs widely in the different cases. 


it is true ; and the r 


An ounce of coal represents an amount of energy which, if entirely ex- 
| pended in doing work, would raise 695,000 pounds one foot high against 
the force of gravity, or would do 695,000 foot-pounds of work. 
of gunpowder is stored about 10,000 foot-pounds of energy. 


In an ounce 
An ounce of 





zinc represents a store of only 113,000 foot-pounds. An ounce of copper 
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represents a store of about 69,000 foot-pounds only. An ounce of hydroge I \ vs, and Julius thomsen, show that 34,000 calories of heat 
gas will yield, by combining with oxygen, 2,925,000 foot-pounds of work. | ilt. Now, the work done to eeparate the gases is of course equal 
Joule first showed us how to make use of facts like these, in calculating by to the w they would do by rushing together. The affinity of the gases 
iis mechanical value the electric power of voltaic ce!ls. Let us apply these | manifests itself as a reaction against the electromotive force of the current 


considerations to the storage of epergy in any ordinary voltaic cell—say, for 


example, the Daniell’s cell used in telegraphy. In this cell we have certain force. W 
liquids containing zinc and copper, chemically dissolved in sulphuric acid, 

and into these liquids dip a plate of zinc and a plate of copper. The zine| we do w 
plate slowly dissolves away, and at the same time metallic copper is gradu- | f 

ally separated out of the solution, there being about 11-20 ounces of zinc | its resist 
consumed for every ounce of copper deposited. Now, to separate an ounce 

of copper from its solution in sulphuric acid requires 69,000 foot-pounds of | mot 


energy to be spent upon it; and as 1 1-20 ounces of zinc represents a stoi 
age of 118,650 foot-pounds, the consumption of this weight of zinc is enoug! 


( 


to provide the 69,000 foot pounds needed to separate the copper, and t 


leave a surplus of 49,650 foot-pounds. It is this surplus hic Joes pI t 

maintain electric currents in the circuit, and to do electric work. , sul 
But, as we have remarked, the voltaic cell is reversible. If we take su 

a cell, and by means of some superior electromotive force drive electric cur- | know tha 

rents back through the cell, the whole action will be reversed. Copper will | tween th: 


be dissolved and zinc will be deposited. The copper in dissolving will hel; 

the process by giving part of the necessary energy, and our currents w cy 
once more give us back pure zinc, and so separating out the zine we d 
work and actually store energy. 


In modern treatises on heat frequent reference is made to an ideal and| thes imn are given the electromotive forces that would be needful 
wholly impossible sort of engine known as Carnot’s reversible engine, which | to tear away these elements from oxygen, or with which they tend to unite 
is supposed to have the power of being worked backward, not, wever, in| witl j the value, in fact, of the electromotive force which measures 
the engineer’s sense of reversing the motion, but in a much more striki y the chemical affinity of each of these elements for oxygen. 
sense. Carnot’s engine, like every other engine, is supposed to act by heat [he order in which these elements are arranged is, in fact, nothing else 


passing through it from a boiler to a condenser, part of the heat so passing 


through being converted into work, and the ideal reversibility consists in | phuric acid 


the suggestion that if the engine could be driven backward by spending | giv: 
mechanical power upon it, the work should be converted back into heat, | stand in 1 


1 


and the heat should be pumped back from the condenser into the boiler, | phurie aci 


and from the boiler back into the fuel. platinut 
But while Carnot’s reversible heat engine exists in the ideal state, we! however 
have in the voltaic battery a rea) reversible engine ; for it is possible here | places the 
to pump back this electric current into our cell, and even to go further, and | while it 
to pump into its metallic state the zinc, the fuel which had been consumed west 
in the cell. iti 
POLARIZATION. sintile. 
Now, while we are thus using currents to separate the zinc from its solu- | ments w 
tion, the zinc is all the while tending to re-unite. Its tendency so to r Che 
unite—its chemical affinity, so called—manifests itself as a counter electro- | ¢,.o08) fy 
motive force, this counter electromotive force being technically known to | evolved 1 
electricians under the name of “‘ polarization,” The name is not a happy | at 
one, but will do if we once understand its meaning. Polarization is th: ets 
electric reaction at the poles or evectrodes of a cell, and is of the nature of 
counter electromotive force. To send acurrent through a cell, we must} oo), 
apply an electromotive force at least as great as that to which the polariza vata 
tion can attain, or we shall not overcome the tendency of the separate siete 
elements to reunite. In fact, it is in overcoming this polarization force that | rat 


we do the work of storage. We do electro-chemical work by overcoming 
electro-chemical forces, just as we do ‘mechanical work by overcoming | 4},4 


mechanical forces. In every case the storage is effected by overcoming st 
some reaction. If weights that have been lifted, and springs that hav: : ‘af 
been bent, and metals that have been chemically separated, all did not | Fe tn take 
tend to return to their former coudition, none of these could serve as}, a 
vehicles or instruments for the storage of energy. Without reaction, stor- dam 
age of energy would be impossible, 

It will next be convenient to glance briefly at the principal laws affecting : 
the counter electromotive forces of polarization— that is to say, those elec- |)... a 
tromotive forces which are developed by currents at the polls of the cells 
and which tend to oppose a reaction to the currents that evoke them er 

LAWS OF POLARIZATION. metal 

To tear away an atom of any element from its compound with an atom of | turn 
another element, requires the use of a definite amount of electricity, and tivaler 
necessitates, further, that this electricity should be urged forward with at | units, equa 
least a certain minimum electromotive force. Take, for example, the cas¢ Sst Of 
of the decomposition of water by the electric current. To tear away a} cel] to re 
single gramme of hydrogen from the oxygen with which it is combined re- | ; relat 
quires no less than 95,050 webers (‘‘coulombs”’) to flow through. But) yegativ 
these liberated and separated gases are in onc sense a store of energy, and | of t 
would, if allowed to combine together (by burning), produce heat. Th 
affinity for one another is very great, and the electric current has to do a 
considerable amount of work in tearing these two kinds of atoms away from In the 


units of heat they would evolve in burning. Careful measurements by | highly 


by the combination of an equivalent of any substance with oxygen, 


t 4S reater affinity for oxygen, and, from the difference be- 


ith which it was combined. 
aleulation of the figures in the second column (the electromotive 
‘ally equivalent to one gramme of hydrogen) is effected in a man- 


of heat units or calories is ascertained by direct experiment in the 
ter in the manner familiar in the researches made on heat of com- 


wed that the qualities of metals concerned in the electro-chemical 


nt 1, and proportionally more of those whose chemical equiva- 
reater Che heat value of the chemical work done by one weber 
nl f electricity, in removing or depositing any metal in any cell, 


nto absolute units of work by multiplying by Joule’s mechanical 


ectricity against the reaction in a cell measures the power of that 


ppropriate of electromotive force, the volt. | 


preceding discussion, oxygen has been taken as the standard elec- 
one another. To see what this work amuunts to, let us inquire how many | tro-negative substance. But in point of fact there are substances more 


electro-negative; that is to say, substances which when made to com 





























































eparate them This reaction is itself a counter electromotive 
ercome an opposing electromotive force by pushing a 
yi electricity from one point to another against its reaction, 


st as truly as when we overcome an opposing mechanical 


ertain lump of matter from one point to another against 

mlar case of the decomposition of water, the opposing electro- 

f polarization has a magnitude when expressed in the proper 

19 yolts. It is possible, when we know how much heat would be 


the amount of the electromotive force that would have to be 

» tear away that substance from its combination with oxygen. Or, 
pose we know that of two elements one will, when combining 
nt of oxygen, give out more heat than another ; then we 


e 1 
ats of combination, 


* we can calculate the surplus of electro 
rce that we should have to apply to tear away one of these two from 
put the other in its place. 


mpanying table are given, firstly, the equivalent heat values 


tals when oxidized and dissolved in sulphuric acid. In 


f oxidizability of the metals (in the presence of dilute sul- 
r that metal tends most to oxidize which can, by oxidizing, 
ie most energy. It also shows the order in which the metals 
eir power to replace one another (in a solution containing sul- 
Thus, if copper be prt into a solution of platinum, the 

is reauced and some of the copper dissolves, evolving heat, If, 
6 placed in a liquid containing a copper compound, it dis- 
ypper, throwing down the latter as a metal and itself dissolving, 


surplus stored energy runs down as heat. In this order, too, the 
the list first, are the metals deposited by an electric current from 


ining two or more of them; for that metal comes down first 
uires the least expenditure of energy to separate it from the ele- 


om those of the first column (the number of the calories of heat 
y the oxidation and solution of that amount of the substance that 


illy suggested by Mr. Joule and Sir William Thomson. The 


by Favre, Andrews, Julius Thomsen, and Berthelot. Now, Fara- 


ltaic and electrolytic cells are proportional to their chemical 

und the later researches of Weber, Kohlrausch, Mascart, and 

t have shown that this proportionality can be expressed by a 
oefficient, which we may call the ‘* Faraday coefficient,” and 
lepend on the unit in which electrical qnalities are expressed, 
the coulomb (or ‘‘ weber”) as the unit of electric quantity, then 
iy coefficient is 0.000105; or, in other words, each weber (or 
f electricity wl ch passes through a cell wil] involve the libera 


mmbination of 0.000105 grammes of that element, whose chemical 


by multiplying by 0.000105 the figure standing opposite the 


estion. in the first column of the table. These heat values are 


t of heat. which is, in the centimeter-gramme-second system of 
to 41,530,000, or 41.53 x 10° But the work done in moving a 
et electrically: or, in other words, measures the electromotive: 


xvygen, which is taken here as the standard electro- 










These electromotive forces will be expressed in terms 
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TABLE OF ExLEcrROMOTIVE Force AS CALCULATED FROM THE HEAT OF 


OXIDATION OF THE CHEMICAL EQurvaALENt (H = onE GRAMME) AND 


AS OBSERVED BY Direct EXPERIMENT. 


em E. MF Electromotive Force observed in Dilute Sulphuric Acid. 
aiue. 
Name of Substance. = = : 
Calories Volts anon With Platinum. With Ozone With Peroxide With Zinc. 
Oxygen. of Lead. 
¢ 3.17 yo ‘ 7 
PRD ccbsekidebenscaeveies ve 69,800 3.04 } yt iy pacevnichinishaakthadae 3.528 (Wh. ) —1.144 (Wh. ) 
SII ccsbnondscneasnsnvecnsnevets 67,800 cWlh. lates vests cadhadahausvepaitesmatvainianan Wneneelsexvs vai sabindsniekysucecsvduasudebercetsneswnctdedi maui ati eerie Sieeeecentindaceas 
{ 1.546 (Po.) ) 
eta an — one } 1.489 (Wh.) | (2.448 (Wh.) ) 
DA ccotsnnisavenind: saneapuete 42,700 1.869 1.87: | 1:67 (Be. } Ll eecevecscccesccvcosees penuuaedanees 429.98 (J. f 0 
{ 0.637 (BR. J | 
MNGi hadaxiieniesviciiasnense eovhet 34,120 ESDES lidecatacchansaviselsclcxvarmabasnieastbabans: leihuiedeccsecabaenohdeikchussselel Sayse| ts tnissbeneuaaeheucateliahes [0.600 (A. & P. 
1.9 (RK. 
nes a) Yee ( 0.86 (R.) ) 2.1 Wh Po. Sv. eae 
Hydrogen.......s.ssceceeee oes ; 44,100 1.493 | ?1.64 (Ta. \ 0.877 (Bz.) § 23 BE Ta.) > Pee Cech:  _ \Recusievinsencenscodamdensacesseds 
2.265 (Ba. Bz. 
oF 10 ¢ ‘see ion oe (0.21 A. &P.)) 
DD cur cchhntdanereabeinn Yurves 25,100 1.133 cn peel cinzcatmueliennueniae einige 2.38 (Pl. 10.55 (DL. RS 
0.953 (Po.) 7} 
OE, dcthivingoriciannnn 13,760 | 0.818 0.74(R MUR: Licecidaxssatakincenpscicesncersetienedeoatsummaanace beeen bee. oO 
[0.75 (A. & P.)] 
I oa eadchitemaieenanas } TUL i Nicheudslencdl acacdeumbeewheunedl + satanunwevnnednquasdewedemd lecedus taaonvaddedesan tended seascidibsd iisiaeacee ice ae 
(1.546 (Po.) 
ees we ’ (1.21 (R. (0.6 (R.) ) 1.439 (Wh.) 
cnn send dag dnatinnnn 7.5C0 WT CMMEED, Niciscivancuadnwes 0 0.75 (R. \. =e 
(1.04 (R. ) 7 w ) 1.67 Bz.) 
(0.90 (Wh.) ) (0.981 (A. & P.)] 
: se (1.435 (L. Sw ) | — "% 
Ce ee oe ee Pee 11:18 (BR) d b lncevestolireeevecenipnnnie | [1.096 (A. & P.)] 
OXY GON... 1. -ceeeeeeeeneeererseeee 0 9 © . _Jevdercanccassqasresccssdsdedoylocmdncasaswadsnedsansnccsicavecsseessas [oosnssnnendseenadiahsacheceys lesceescewseauneveontenasseonaenss 
(1.97 (Bf.) ) 
Nitric Peroxide............... 6,000 WS Leidannsonsvacsesncl ecasaccthansieeinaiehbedleludatcietcndansessonhpoaasisbetideasstusaew [easaediakes abeeeemeeaee 41.95 (L.C) . 
(1.96 (Sb. ) 
Chromic Peroxide ....... ‘ —7,195 eS UE or Rik aticebendcchnnendetnd teeigheadanieciaiets ts cctd cabaeseastdeacibanasecaces<exdnetabeeslGinccd sehen’ sills aie cakaaicie t 2.028 (Sb.) 
—0.54 (Wh.)) 
an | —0.101 (R. ) (0.504 (Wh.) ) (1.944 (Wh.) ) 
Maganese Peroxide. ...000+05+++)sccsccsserscesesce]ecescecsecno]osscsenseseesenses 0.198 (Rj) ¢ |tertttssttetesesseneess 0.426 (J. f 12.55 (J.) f 
| —0.404 j 
(—0.6 (R.) ) (2.448 (Wh.) ) 
NS EER ELL ELELY DEN, aa APE REE RD —).75 (R.) Seana hadcaaoadicaasouedediats 0 » <2.98 (J.) » 
(—0.90 (Wh.)) (2.1 (D’A.) ) 
: . (—0.7 (R.) ) 
II 9s ccnccicdebendtnanatesadanctevatslakor Pcie titdtecdenniee {0.86 (RL) fo tritrterseeseesseseeeseeeeseesensessees seneneenes senessareusenenees|tessessenscassaesnensenenseneans 
Hydrogen Peroxide........... TES - . Ieeenaeelacen lesa }oaneoegintdauel cpvansndaan se ibeaibbeseeipeseslivkvinesnaadedsagabe. danesveoeheahacniadvnsten seusauuieiieraminewiaed PR MMin AaaMaedaRei Rete 
TT (—1,04 ) 
TID vcenctevcscnteccocssaiccsesee 14,800. | 8 ee ee ay = 0 ek eetnedghabiediboc ses 


D’A., D’Arsonval; Ba., Bartoli; Bf., Buff; Bz., Beetz; L. C , Latimer Clark; D. L. R., De la Rue; J., Joule; L, Lenz; Pl., Plante; Po., Poggendorff; 


R., Raoult; Sb., Sabine; Sv., Svanberg; Swj , Saweljew ; 


Ta., Tait; Wh., Wheatstone : 


A. & P., Ayrton and Perry (whose observations, being made with 


an electrometer for contact in air, are placed in square brackets, as not being, like the rest, observations on the electromotive force in sulphuric acid. 


bine with a metal such as zine would give out together a larger amount of 
heat than zine does with oxygen. Chief among those substances are chlor- 
ine and the haloids, the peroxides of the metals manganese, lead and silver, 
such peroxidized bodies as chromic, perchloric, and permanganic acids, the 
peroxide of hydrogen, and ozone. If, for example, zinc be caused to com- 
bine with an equivalent of peroxide of lead, more heat is evolved than by 
the mere oxidatiou of zine by free oxygen gas. It is clear then that in the 
unstable chemical aggregation of the peroxide we have a store of energy 
which can be utilized in giving us voltaic cells of still higher electromotive 
force. The highly electro-negative (or oxidizing) property of the brown 
peroxide of lead was discovered in 1835 by Munck of Rosenschold, who de- 
scribes it as being the most highly electro-negative substance known, being 
superior even to the peroxide of manganese which Volta found so highly 
electro-negative. There are, as a matter of fact, several oxides of lead, 
containing least oxygen of all these oxides; minimum or red lead, contain- 
ing a greater proportion; and the brown peroxide, with the highest propor- 
tion of oxygen, the best conductor and the most highly electro-negative of 
them. This 
power can easily be verified by making a small voltaic cell with a pair of 
plates, the one platinum covered with a film of peroxide of lead, the other 
of zine. 

fail to do. 
motive force exceeding 1°493 volts, this being the measure of the affinity of 
hydrogen for oxygen. 


The peroxide of silver is still more highly electro-negative. 


One such cell will decompose water, which a copper-zine pair will 
For to do this requires, as may be seen by the table, an electro 


The platinum zine pair would have au electromotive 
force of only 1°044 volts, while that of a peroxide of lead-zine pair is about 
23 volts. 


MINIMUM ELECTROMOTIVE FORCE FOR CHARGING. 


The electromotive force of polarizaiion in a cell, evoked there by the pas- 
sage of a primary current through it, will depend upon what circumstances 
are produced at the two electrodes by the passage of the current, 


In the 


ease of all ordinary liquids and metallic solutions, the products are known. 

For each electrolyte there is a minimum electromotive force, without 
which, complete decomposition cannot occur. For water, for example, this 
minimum is 1°495 volts. If the current be of less electromotive force than 
this minimum, the action may begin, but the charging current will be 
stopped the moment the opposing electromotive force of polarization has 
risen to an equal amount. It is for this reason that in charging a Planté 
cell, or a Faure cell, we must use at least two cells of Grove’s or of Bunsen’s 
battery, or at least three cells of Daniell’s battery. 

The chemical work that is done in any secondary battery, or electrolytic 
cell, is proportional to the strength of the charging currents, to the time it 
lasts, and to the effective minimum electromotive force of polarization in 
the cell itself. It is not increased by increasing the electromotive force of 
the charging current much beyond this value ; for though a higher counter- 
electromotive force may be temporarily called out, the work done against 
this added opposition is wasted in local heat, which is detrimental to the 
power of the cell. The cells should be charged with only just sufficient 
electromotive force to overcome their reaction, To charge a Planté cell, 
two Bunsen cells—not twenty—should beused. The storage will be slower, 
it is true, but it will be more economical, by far. 

STORAGE POWER LESSENED BY HEAT. 


Heat diminishes the counter-electromotive force of the cells during charg- 
ing; it therefore diminishes the amount of chemical work done in charging 
them, and diminishes the amount of charge thereby stored. Secondary 
batteries should be kept as cool as possible during charging. A simple ex- 
periment in proof of the diminution of polarization by rise of temperature 
is the following. Let a single Grove’s cell be connected with a water-volta- 
meter ; no gases are evolved until the voltameter is heated to near boiling, 
Bartoli examined the electromotive force 
of polarization in a cell containing sulphuric acid with electrodes of plati- 


when the gases come off freely. 
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num, and found it to be twice as great when the liquid was at 5° C as when 
raised to its boiling-point. Beetz and Robinson have independently inves- 
tigated the same effect, and their results agree precisely. Beetz found the 
polarization 2°216 volts at the ordinary temperature of 20° C, and as the 


temperature was raised it fell off, gently at first, more rapidly afterward, till 
at 100° C it was only 1-904 volts. 
E. M. F. E. M. F 
Temperature. (Beetz). Robinson 
16° C 2.216 
20° pee 2.216 
30° eae 2.194 
43° “ee 2.148 
53° 2.105 
57.5 2,101 wap 
60° eda 2.095 
80° aay 2.040 
94° 1.960 wa 
100° nasa 1.904 


IMPORTANCE OF SUFFICIENT CURRENT DENSITY. 

The influence on the polarization-force of a cell of the size of the plates 
used as electrodes relatively to the strength of the charging current has also | 
been investigated by several experimentors, amongst them Crova, Poggen | 
dorff, and Bunsen, and more recently vy Bartoli and Blondlot. It is found | 
that the degree to which a counter-electromotive force of polariz ition force 
is set up depends very greatly on the quantity of current per unit of surface 
be weak, and the electrodes 


of the electrodes employed. If the current 


large, the polarization never reaches its maximum. On the other hand, if 
the electrodes be of very small surface, and the current a strong one, the pol 
arization may attain abnormally high values, 
water with small platinum points, found the counter-electromotive force to 
be no less than 3.57 volts. 
value of about 1.493, must be accounted for by the fact that the state of the 
liberated products varies with the condition of liberation. 
“* current density ” 


This difference between this and the minimum 


With greater 
* the gases liberated by decomp slnDg Water are no long- 
er simple oxygen and simple hydropen. With gieater current-density, a 
greater proportion of the oxygen comes off in the more highly eiectro-nega- 
tive condition of ozone, and more peroxide of hydrogen forms also round 


Thus Baff, electrolyzing | 


the anode, whilst at the kathode, the hydrogen which is evolved posaesses | 


in unusual degree the active properties attributed by chemists to ‘‘ nascent 

hydrogen ; that is to say, a larger proportion of it probably is, at the mo- 
ment of liberation, in some abuormal allotropic condition, bearing the same 
kind of relation to ordinary hydrogen as ozone bears to oxygen. The allo 
tropic hydrogen is more oxidizable; the ozune more ready to oxidize. Their 


union would evolve more heat than the union of equal weights of ordinary 
hydrogen, and ordinary oxygen. It requires greater electromotive force to 


keep them apart; their own tendency to unite is greater. J. Thomsen has 
even measured the heat value of ozone as compared with oxygen, and it 
takes its place in our table of elements at the bottom below the peroxides, 
though chlorine and the haloids would be still lower on the list if they came 


within the scope of present considerations, 


It follows from the above argument, that if we wish to make our storing | 


cells exert their highest possible reaction, we musi store them, using a cur 
rent whose strength (or quautity) is proportioned to the size of the cell. 
If we use too weak a current, the maximum polarization, and therefore the 
maximum efficiency, will never be attained. Thisis one of the 


which amateur constructors of storage batteries have come to grief. 


r¢ cks on 


current-densityt is a most important consideration, especially in 
stages of the formation of the cells. It certainly should not be 
50 milliwebers per square centimetre of surface in the cell, 


the early 


less than 


EFFECT OF STATE OF SURFACE, 

Again, the state of the surface of the electrodes has much to do in deter 
mining the state in which the gases are liberated, and the resulting polari- 
zation force. ound 
the polarization to be .72 volts with smooth plates, and only .47 with cor 


Svanberg, in electrolyzing water with copper electrodes, f 


se 


* This term means ‘‘ the amount of current per unit of surface of the elec 
trodes,’ and is calculated for either electrode (in the simple case 
plates), by dividing the total strength of the current in webers 
area of that electroje in square centimetres, 


of parallel 
emperes) by the 


+ Crova, and more recently Bartoli, have given exact formulw, by which. to ex. 
press this important relation. Let P renresent the E.M F. of p larization at any 
time ; it can be expressed as a function of the possible maximum polarization and 
of the density of the current. Let A be this possible waximam E.M.F : s— the 
surface (supposed uniform), 7 the time ¢ (sapposed short), then 


q 


P A( —10 “*) 


where @ is a constant (5,400 circ.) This way be interpreted as follows: The polar. 
ization falls short of its possible maximum by an amount the logarithm of which 
is inversely proportional to the current density. 


1 


rugated plates Poggeudorff, using platinum plates, found the maximum 


polarization to be—with bright surface, from 2.28 to 2.50 volts; while with 


surfaces platinized, , coated with a black, powdery deposit of platinum, 


se Of Planté and Faure, where the original 


the polarization m cells, like th 


f the plates of lead are coated wit thick films of peroxide, or of 


suriaces 
reduced metal, these considerations do not apply, except for the first opera- 


tion of charging. Indeed, I have found, experimentally, that there is a gain 


iden surfaces, before forming the coating of peroxide ; 


in scratching the le 


vdherent, and the effective surface somewhat greater ; 


advantages beside which the greater preliminary waste of liberated gases on 


s comparatively trivial. 





We will next take a brief historical glance at the various stages in the in 


vention and per t of accumulators or storage batteries. 
HISTORICAL SUMMARY. 

Withir e year after the discovery of the pile by Volta, two very import- 
ant obs« itions had been made Nicholson and Carlisle, in 1800, discov- 
ered that the rrent so produced could decompose water ; * and in 180] 
Gautherot discovered that the wires of platinum or of silver which haa been 

nployed hus decompose salt water aquired, aud retained after being 
detached from the pile, the power of yielding a transient current, as could 
be proved by their efficacy in causing maseular contractions in a frog’s leg, 
ind ling the so callea galvanic taste. This is the phenomenon after- 
ward ae minated ‘‘ the polarization of the electrodes.” It was found to 


iar state of the electrodes whigh manifested its presence, 


even before the exciting current of the pile was cut off, by producing an en- 


feeb reaction against that current, the polarization current being in a 
direction whi opposed the exciting eurrent. The phenomenon is well 
known to all electricians, and occurs not only in electrolytic cells, but in 
the cells of the ltaie batteries, where the liberation of hydrogen bubbles 
is accompanied by an opposing reaction of the same kind. Indeed, the dif- 
fieulty with batteries has been to zet rid of the polarization. 

In 1803, Ritter, of Jena, re-observed the same phenomenon, using wires 

f gold; and perceiving the importance of this reaction, he constructed a 
8eCO!l lary pile which we will presently describe. 

Che } mena of the secondary currents due to polarization were further 
investigated by Volta, Marianini, Davy, Grotthuss, De la Rive, Sinsteden, 
Bacq ierel. Schcenbein. Mattencci, Grove, Faraday, Buff, Beetz, and others. 
Matteucci | Grove in particular studied the reaction-currents set up by 
the presence of une bined gases at the electrodes, and the latter con- 
strued a well-known ‘gas battery.”” In 1869. M. Gaston Planté brought 
out a secondary battery constructed of lead plates dipping into sulphuric 
acid, and in a remarkable and valuable series of classical researches, he in- 
vestigated the phenomena ol their action. More recently, modifications of 


the Planté accumulator have been suggested by M. Camille Faure and M. 
4. de Méritens. 1 
Profe J. Houston and Elihu Thomson, of Philadelphia, have made 
the suggestion which embodies the principle of reversibility in the case of 


ese various systems will be described in detail presently. 
ssors E 
the Daniell’s e« They place two horizontal copper plates in a cell con- 


taining sulphate of zine in strong solution. To change this cell, a current is 


sent through it from the top plate downward, The upper plate or anode 


dissolves, forming a solution of sulphate of copper, which, being specifically 


lighter, fioats o1 the sulphate of zine On the lower plate, metallic zine is 
deposited ; so that, when charged, this battery is merely a ‘‘ gravitation 
| Daniell” battery. It will afterward yield a current so long as there re- 
mains anv ziue in the metallic state, or so long as there exists a chemical 
difference between the two electrodes, This suggestion has been modified 


The | 


who uses an electrode of lead, or of carbon covered with 


by M. d Arsonval, 


leadep shot along with an electrode of zine in sulphate of zinc. In this 
case, when the cell is charged, zine is deposited upoa the zinc plate, while 
the lead becomes peroxidized. 

RITTER’S SECONDARY PILE. 


Ritter discovered the possibility of secondary voltaic action while stady- 
He employed a 
e as his source of electricity, and observed, not only the de- 


ing the chemica action of electric currents upon liquids. 


large voltaic pu 


composition of water into oxygen and hydrogen, but the phenomena of for- 


mation of peroxides, and of the deposition of metallic films at the anode and 


kathode respectively, when metallic solutions were employed. He found 


\that his gold wires, after becoming covered respectively with film, if sepa- 


; chine in 





rated, oxygen and hydrogen could set up violent contractions in a frog’s 
r He 


g furthe 


and found platinum to yield the best result, gold coming next in order, then 


nvestigated the phenomenon with different kinds of wires, 


| 
ic 


ypper, and bismuth. With lead, zine, and tin, however, he obtain- 


He further showed that even after having been removed from 


silver, c 
ed no result 
the water and dried, the pair of gold wires retained their activity, and when 
* Water bad previcusly been decomposed by discharges from an electric ma- 
1789. by Paetz von Troostwyk and John Cuthbertson. 
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afterward plunged into water yielded a current in a direction opposed to 
that of the pile, by which they were originally reudered active. 

One remarkable experiment of Ritter’s found its way into English jour- 
Ritter took a /owis d’or 


nals. and placing moistened rloth against its two 
sides, proceeded to pass through this combination a current from a powerful 
pile. The co1ln still laid ln 1ts wrappings was afterward found capa! le of 
furnishing acurrent. This led Ritter to propound the view that conductors 
of electricity, such as metals, could be charged with electricity; the coin be- 
tween its metal wrsppings being, according to him, the analogon of the 
Leyden jar lying between its two coatings of tinfoil, He mentioas also 
mercury, carbou, graphite, and binoxide of manganese, as being capable of 
‘ becomes 


and this 


intensity, as in the 


receiving galvanic charges, Each of these bodies,” he says, 


ebarged upon both its sides just like the glass of the L -yden jar, 


state of charge, when it exists in such concentration or 
foregoing bodies, is perceived as a state of oxygenation on one side, and a 
state of hydrogenization on the other.” He also draws attention to the eu- 
rious behavior of quicksilver, which, when placed between water and wate« r, 
and inelnded in the cireuit of a voltaic pile, shows movements due to 
Ritter ad- 


these cases the 


changes in surface-tension where the films of gas are produced, 


vanced to the rather unwarranted conclusion that, since in 


charge stored up depended or the pressure of oxygen and hydrogen films 
produced from the water, there must necessarily be water in all bodies, and 


that chemical separation always accompanied electric charge. 


To produce these effects of galvanic charge upon a larger scale, Ritter 
constructed a secondary pile (Ladungs-Saule), consisting of a series of 


dises, of one metal—copper separated by pads of cloth, moistened with a 


solution of salt, or sal ammoniac, When charged from a voltuie pile of or- 
dinary construction, this secondary pile received a charge, which afterward 
enabled it to give a shock to a person touching its wo ends with his hands. 
[t would also decom pose water, and, in short, re produce all the effects of 
the primary pile, but reversed as to the direction of the currents it fm 
nished, 

Ritter was not happy, however, in all his efforts to explain what he ob- 
served. He founded his arguments on the incorrect supposition that oxygen 
consisted of water, combined with negative electricity. It was some years 
before the researches of Volta, Marianini, and Schonbein, placed the phe 
nomena on their true basis; Schonbein aduing the very valuable observation 
that the presence of ozone in the liberated oxygen intensified the secondary 
electric action 

PROGRESS IN 


ELECTRO-CHEMICAL KNOWLEDwUE, 


The researches of Davy, De la Rive, aud of Faraday, upon the chemical 
phenomena of the voltaic cell, showed that the chemical decompositions 
within the battery were amenuble to the same laws as those which took place 
in an electrolytic cell at a distant point of the cirenit. Faraday brought out 
He de- 
Art. 750) how, in electrolyzinug acetate of lead, ‘in place cf oxy- 
lead now appears at 
the negative pole * In his 


several most valuable points in his ‘‘ Experimental Researches.” 
scribes 
gen, or even the gases already described, peroxide of 
and lead itself at 
the chemical theory of the cell, he 


the positive, * argvmevt for 


remarks that while those substances are 
highly electro-negative which cannot be oxydized, there is another class of 
still 


which readily give up oxygen, the peroxide of manganese being more nega- 


substances more highly electro-negative, namely, those substances 
curve than platinum, as Volta showed, and the peroxide of lead being still 
more negative than that of manganese, as Munch af Rosenchéld had shown. 
Faraday remarked (Art. 1822) on the good conducting power of the perox- 


ide of lead. 


De la Rive indeed utilized the strong electro-negative property of peroxide 


He also observed that red lead is more negative than platinum. 


of lead in the construction of a cell in which this substance, packed in a 
porous pot around a platinum slip, served as one pole, zine being the other. 
Niaudet, in his treatise on the *‘ Pile Electrique ” (pablisbed 1878), suggests 
that red lead (minimum) would have answered equally well. In the Baker- 
ian lecture for 1843, Wheatstone announced that he had measured the elec- 
tromotive force of peroxide of lead against zinc 


of that of a Daniell’s cell 2.448 volts. 


and had found it to be 2.266 


GROVES GAS BATTERY 
In 1842, Sir William 


gas battery, which was indeed nothing else 


(then Professor) Grove described the well known 


than a reversible oxygen and 
hydrogen battery, in which work had first to be done to produce chemical! 
decomposition, electric currents being passed through acidulated water 
from one platinum pole to another, these currents being of sufficient power 
to overcome the opposing mutual affinity « constituent 


gases, the reac- 


* Professor Adams, commenting on this ol Faraday’s, shows that 
Faraday thus anticipated Plante in the discovery of the leaden cell But a Plante 
cell filled with acetate of lead is almost nseless The fact that peroxides are thus 


servation of 


deposited on the anoc‘e was thus discovered before Faraday’s researches by Nobili, 
who noticed also the beautifnl irridescent « 
deposited on an anode plate 

known usnally as NVodss's rings 


ers in the rings of peroxide films 


opposite a printed kathrode; the phenomenon 


| slow chemical combination 


tion of these separated gases tending to produce a counter-current of con- 
siderable power, and manifesting a so-called electromotive-force of polari- 
zation, 

The rationale of the gas battery is simple enough, provided it be once 
understood that platinum possesses a power almost unique amongst the 
When 

platinum electrodes in acidulated water, the 
ily rise in bubbles, but form a film at or in the 


meti:ls, of absorbing upon its surface both oxygen and hydrogen gas. 
a current 1s passe d betwes 
two gases not 07 surface of 
the metal, which when so charged behaves differently from neutral clean 
platinum. ‘The 


and exercises. toward clear platinum, 


hydrogenized film resembles zine or some oxidizable metal, 
und a fortiori toward oxygenized plat- 
inum, a strong electromotive fore: Che energy spent by the decomposing 
current in separating these gases, is stored in the gases that are thus sepa- 
rated. 
down into some other form ; into heat if tne gases are merely mixed and ex- 


nto the 


In their subsequent reunion, the energy of their separation runs 


ploded together ; energy of electric currents if the gases are suf- 


fered to recombine through the liquid, by the slower and cooler process of 


in the cell 


With a gas battery of 50 pairs, Grove produced electric lights, effected 


various chemical decompositions, and produced shocks which could be felt 


by five persons joining hands 


(Vo be continued.) 
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The Report of the Board of Trade Committee on Photometric 


Standards. 
> 
Srr.—In your leading article in the Journal of the 15th inst., on ‘‘ The 
Board of ‘Trade Photometrical Standards,” 
leads me to fear there 1s an ambiguity of expression in the last paragraph 
Committee on Photométric Standards, 
The last paragraph of section 3 
‘* But where there is no liability to a greater alteration in the quality 


and oceurs a sentence which 


of section 3 of the report f the 
which deals with Mr. Methven’s lamp. 
runs: 
f the coal gas than about two candles, the eave and rapidity of Mr. Meth- 
ven’s system may render it extremely useful for determining the illuminat- 
ing power of gas.” 

Taken by itself, this passage might mean one of two things. It might 
mean either that Mr. Methven’s lamp gave approximately correct results 
with cowl gas varying in quality over a maximum range of two candles; be- 


low the mean—i.e., over a maximum range of fonr candles. In your leader 


‘* The commit- 
tee have reported that the Methven standard, as applied to the valuation of 


you appear to attach to it the latter meaning when you say : 


16-candle gas, is correct to a degree far within the range of error of the best 
parcel of sperm candles, throughout a range of two candles above or below 
the normal quality But, as is pointed out in the preceding paragraphs of 
section 3 of the report, the Methven lamp was found to give approximately 


correct results only when it was 


used with ‘‘coal gas ranging in quality 
from a little under 16 candles to a little over 18 candles.” Therefore, the 


former of the two meanings given above was that intended by the Com- 
mittee. 

I shall be glad if you will minimize the possible evil effects of this am- 
biguity by pablishing a correction in your next issue. 
Oxford, Nov. 19, 188] 


Ralliol Colleq Haroup B. Drxon. 


Sr :—] 
that 
metric Standards allege that my lamp is only capable of giving approx- 


perceive from the letter of Mr, Harold B. Dixon, in your last 


issue. he draws attention to the fact that the Committee on Photo- 
imately accurate results when used with coal gas ranging in quality from a 
little under 16 candles to a little over 18 candles. 





Numerous and laborious experiments, extending over a long period, have 
econvineed me that the range of power or my lamp 18 considerably greater 


ithan that stated by the Committee. 





Immediately on seeing the report alluded to, I wrote the letter to the 
President of the Board of Trade, a copy of which appeared in your issue of 
the 15th inst. In the letter I stated my conviction that I should be 
able to objectionable 


by the Commiuttce, 


remove the features in my system reported upon 
while retaining the extreme simplicity approved of by 
them. 

I now have the pleasure of informing you that by a trifling and inexpen- 
sive addition to my lamp I have increased its range and that to an extent 


which will render it efficient unc 


ler any of the conditions which a gas tester 
As an instance, I may say that I have 


is ever likely to meet lately with 
my apparatus s:cceeded in determining the illuminating power of a gas by 
using gases varying in quality from 9 to 25 candles. The experiments have 
been freanently repeated, and observations made by two or more operators ; 


}the mean of ten observations taken in each case being within 0,2 of a candle. 
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I am sanguine of obtaining equally 
wider range of quality. 


accurate results with gases of even a 


Mr. Dixon considers that there is an ambiguity of expression in the last 
paragraph of section 3 of the report of the Committee ; and he concludes 
his letter by asking ‘‘ if you will minimize the possible evil effects of this 
ambiguity by publishing corrections in your next issue.” From what I 
have stated with regard to the increased range of efficiency of my lamp, I 
hope it will be seen that even if the ‘evil effects” of the 
were not ‘* minimized ” no very serious results need be feared, 


Nine Elms, S. W., Nov. 25, 


‘ambiguity ’ 


1881. JoHN METHVEN, 





Gaseous Fuel for General Consumption 
ee 
The idea is gradually forcing itself upon the minds of thinking men that 
the use of solid fuel in small fires, for domestic purposes, under boilers, and 
in fact almost any situation where heat is needed, is exceedingly wasteful. 
Anyone with even moderate powers of observation, who will examine any 
ash heap or ash bin, or who will undertake the care of a coal fire for 48 


hours, will soon come to the conclusion that the usual forms of grates, 


and heaters are not such as to promise any considerable amount of economy 


even in the most careful hands ; while, if employed in the usual manner, it 
is difficuit for the most careless observer not to notice-the great waste. 


Gas fuel, on the other hand, may be consumed with the greatest ec: 


g momy 


even on a small scale, and the numerons processes by which a cheap gas 


can be made justify the consideration of a question which might 


seem at 


first glance impracticable. In England the project has recently been agi 


mS 


tated of making two kinds of coal gas by the same works and from the same 


retorts. ‘These different kinds of gases it is proposed to distribute by two 


different systems cf street mains, One of these gases is of poor illuminat- 


ing quality, and is formed at the beginning and end of the process The 


|} coal, but 


cost of heat and power lor one year would exceed the cost of the engine and 


} 


into the steam heating account would come the insurance upon the 


boiler, the greater risk upon the building, the interest and depreciation of 
the whole steam apparatus, the cost of the repairs, which are continuous, 


and the general annoyance of the steam heating or hot water systems. In 
the spring and fall of the year the saving over steam would be very material. 


Each man would regulate the temperature of his room by lighting his heater 


for a few minutes, and it would not be necessary to keep steam upon the 
whole system to accommodate a small number of tenants for a few hours in 
the day, and tenants would not be annoyed by an excess of heat from steam 

In the dwelling house the dusty furnace would be laid away and heatera 

} put uy every room where flues could be reached, and even in hall bed- 
roe t would be possible to take off the ‘‘chill” of the room by a gas 
tor When a dwelling house is heated by steam the advantages of gas 
W be fully as marked as when gas replaced coal fires, 

A col leration of all the facts leads us to the conclusion that the fuel of 
tl both domestic and manufacturing purposes, will be gas. 
Its troduction among iron. working establishments, the economy 
Ww t effects, and the superior results which are attained, have made its 
introduction almost like a revolution. 


other, which is of high illuminating power, is made during the middle por- | 


tion of the process. In England little more than 10,000 eubie feet is ob 
tained from a ton of coal, the smallness of the yield being due to the fact 
that the companies obtain as much or more revenue from the waste pro 
ducts as they do from the sale of gas. In fact, it has been sometimes said 
that they were really chemical works selling gas as a by-product. 

With the arrangement we have just named, which was proposed by Dr. 


Siemens, it was expected that about 3,520 feet of illuminating gas could be | 


obtained from a ton of coal, and 7,040 feet of heating gas low in illuminat 
ing power. It is supposed that this heating gas could le delivered for 1s 
per 1,000 cubic feet. We should imagine that this figure could be greatly 
reduced, for in England the actual cost of the gas to the companies is prac 
tically nothing, the real expense account being interest and repairs upot 
the distributing system. 

The system, however, is not likely to be a very profitable one when com 


1 


ithat was muc 


pared with the systems of heating-gas making which are we'l established. | 


The so-called water gas processes are capable of giving gases of the very 
best quality for heating, at a cust to the consumer cf 20 to 25 cents per 
1,000 cubic feet, covering all the cost of making the gas, interest on distrib 
The thus 
It is said that this gas can be obtained at the rate of 180,000 eubic 


uting system, and cost of working. gas obtained is carbonic 
oxide. 
feet per ton of coal. 


finest illuminating gas, but it has the advantage of burning perfectly, with 


Its value for heating*is not quite equal to that of the 


These are advanta 
ges which would place its valne far ahead of coal, even though we had to 
pay for it at the rate of $2 per thousand. With the gas in New 
York, the amount of heat that can be got fer 1 cent would be 16,000 heat 
units for coal and 2,500 ior gas. Of the 16,000 heat units which we may 
theoretically, in ordinary practice, utilize, it is safe to say one-half are 
wasted ; and when gas is reduced in price one-half, the figures will stand 
8 to 5. 
chance whatever. 
gas cannot be reduced to the extent named. 


out waste or clinkers, and can be lighted in an instant. 


price of 


Under these conditions coal and coal-burning stoves would have no 
It may, of course, be urged in answer that the price of 
When it is that 
illuminating gas is made for 45 cents per thousand, and that the retail pric 
above that figure represents the interest, wear and tear, cost of collecting, 
and the profit, 1t will be seen that any system which will give a large con- 


considered 


tinuous consumption for a low price, will at once furnish every inducement 
to capital to enter the business. 

The consequences which would follow the reduction of ordinary illumin 
ating gas to even $1.75 per thousand are worth careful consideration. No 
one, when gas could be obtained for such a figure, could well afford to nse 
coal for cooking purposes, save perhaps in the coldest weather. 
rooms a gas stove would do the heatu.g vot only as cheaply, but also with 
In a building full of lerge offices 


In most 


much more satisfaction than cval stoves. 
it would avoid the cost and expense of steam heating, and replace it with 


gas stoves in every room. A gas ecgine would be used for driving the ele- 


vator, and a caloric or gas engine would do the pumping 
s 





| 


much trouble 


Of course the! progress seems to be possible 


almost fabulous prices for which gas is sold in many cities, 


3 st are steadily gaining ground. The nuisance of ashes, dust, and 
kindling wood, and the difficulty of regulating the coal fire, are among the 
reasons which are offered. The gas engineers are straining every effort to 
produce perfect gas stoves, and with considerable success, It is likely to 
be a good while before the stove trade feels the competition of gas, but the 
fact that competition is among the probabilities of the future gives the sub- 
ect interest. Another generation will probably wonder at our wastefulness 





in burning solid fuel costing so much to mine and transport, when so much 
greater convenience and economy attends its conversion into gaseous fue],— 
I 1g 
The Future of Gas Lighting. 
oe 
[hese is no longer room to doubt that electricity will play an important 


part in providing the world with light. That it will wholly supersede gas is, 


ever, unlikely ; and even if it did take the place of coal gas as a lighting 


went, gas would still be extensively employed for heating purposes. Up 


to the present, the introduction of the electric light seems to have rather 


yperated to increase the consumption of gas than diminish it. Gas engines 


ure employed to a considerable extent in driving dynamo machines ; and 
even where the electric light is used regularly, we find it still supplemented 
by gas lamps. But it is not to be denied that the introduction of the elec- 
tr ight has done a great deal to improve gas. It supplied a stimulus 


h wanted, and a marked improvement in the lighting of many 
f our thoroughfares has been the result. A comparison, for example, of 
Parliament street, Westminster, with the Strand, or any neighboring street, 
f what gas is capable when properly used. 

it be said that finality has been reached in the production, transmés- 


consumption of gs: 


s? Wethink not; and it may yet be found 
that as the rivalry of the electric light becomes sharper and sharper, so will 
improvement after improvement take place in the production and use of 
g me Che direction which improvement may take can be indicated without 
The object of the inventor must be to produce gas more 
The 


simplest way to secure the first end would be to obtain more gas than ever 


1 


} 


cheaply than is now possible, and to make it better than it is now. 


from a ton of coal. But there is nothing to be done in this direction. The 
maximum yield has been secured for many years in our best gas works. 


Thus, at Beckton, the average yield of Newcastle coal with 7 per cent. of 


cannel is 10,334 feet per ton. It is very unlikely that this result can be ex- 
ceeded ; it is not often equalled. Again, the use of machinery for drawing 
ind charging retorts ; the favorable contracts made for coal, the success 
which has followed judicious efforts to prevent waste, and, in one word, the 
perfection of the whole system of gas making, seems to have done all that 


The South Metro- 


~ } ne t 
au be aone to 
politan Gas Company supply gas as 2s. 10d. per 1,000 cubic feet—a wonder- 


directly reduce the cost of production. 


ful fact. bearing all the conditions of locality in mind. 
As the quantity of gas per ton cannot be directly augmented, and as the 


Ost oT labor 


1 general « xpenses does not seem to admit of diminution, it 
would appear impossible to do more with gas than has been done; and it 


} 


might be taken for granted that gas will have to fight electricity just as it is, 


and has no reserves to draw upon. Such a conclusion would, however, be 


erroneous Invention never reaches its limit, perhaps, in any department 
of the arts and sciences. It certainly has not reached it in gas making. We 
shall not hea into any elaborate investigation of what is and what is not 
possible in the manufacture, but we ean indicate three directions in which 





=). 
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It has recently been announced that by passing the electric spark through | directions which inquiry may pursue, namely :—Firstly, the effect of pass- 
coal gas, its volume may be doubled and also its illuminating power. ‘his|ing the electric spark through coal gas, which undoubtedly produces 
is a startling statement, and further experiment conducted on a large scale | acetelyne, with, it is said, an augmentation of volume and lighting power. 
is required before it will be safe tv pronounce an opinion as to the value uf | Secondly, the production of the by-products, and expecially ammonia, in 
the suggestion. There is, however, a basis of truth for what has been said. | great quantity and at cheaper rate than heretofore. And thirdly, the aug- 
When sparks from an induction coil are passed through coal gas, acetelyne | mentation of the light-giving powers of coal gas by carburetting it. It is 
—C.H.—is produced. The volume of the gas is augmented, and perhaps not too much to hope that 16-candle gas may yet be sold in London at 2s. 
its lighting power. This is, however, only a general statement, and little | the thousand feet. If this could be done, gas companies might regard the 
or nothing outside the laboratory is known on this point. What is known | progress of the electric light with unimpaired equanimity. But it certainly 
is encouraging. cannot be done unless the managers of the great companies bestir them- 

There are, however, difficulties in the way of adopting the process, how-| selves. Something more is wanted just now than men who can keep a great 
ever successful it may be. The first is that when acetelyne is produced | manufactory going 2s a paying concern, It will not do to go on forever 
there is a strong tendency to throw down carbon developed in the gas, The | making gas just as it was made ten years ago. The modern gas manager 
carbon assumes the condition of a black tarry depcsit, or, in some cases, | should be a maa of invention and enterprise ; his resources are practically 
benzine—C,H,—is produced. There are serious objections to the aduption | enormous. Investigation and inquiry are essentially necessary to keep the 
of any process which entails the deposit of carbon from coal gas. Further, | gas manufacture in its proper place. Such men as we speak of are not 

cetelyne attacks copper, and produces acetelyde of that metal, which is| lacking; knowing this, we believe that gas has still a great future,— 
probably explosive, like one of the compounds of ammonia with the same | Engineer. 








metal. There is always present in coal gas about .06 per cent. of acetelyne, ; 
and this is suid to attack copper pipes with the effect we have named. It is A Peculiar Fire on a Gas Company’s Premises. 
by no means clear how and why the presence of acetelyne should improve — 


coal gas, It contains less carbon than any other hydro-carbon known, The A peculiar fire is now and has been raging since three o'clock Monday 
augmentation of volume may be due to the setting free of hydrogen pre- morning in the yard of the Mutual Gas Light Company’s works. The 
viously combined with carbon, Next to nothing has been done as yet to Peninsular Iron Company’s plant joins that of the Gas Light Company’s 
ascertain on a practical scale of what the scheme is capable. But enough near the river, and it has been the custom of the former for some time to 


is known to render it desirable that further experiments should be made. fill in the holes and slip with cinder charcoal braize and other furnace 
It would be very easy to ascertain at any of our gas works the effect of pass- refuse. Lately large quantities of braize were dumped there, and Sunday 
ing a current of sparks from a dynamo-machine through a few thousand feet | ight hot cinders thrown in the same vicinity ignited the refuse, and the 
of coal gas. Should the result be satisfactory, much advantage may be | strong breeze blowing at the time fanned the flames until they set fire to 
anticipated, Even though the volume and lighting power of the gas should the fence and sheds adjoining, belonging to the Gas Light Company. 
not be doubled, yet if either or both be materially augmented, the result | These were burned to the ground. As the earth with which the Gas Light 
could hardly fail to be contenting, because the cost of carrying out the pro- Company’s lot is filled is greatly saturated with tar, naphtha, and oils, this 
cess would be small. has taken fire and shoots up all over the premises at the most unexpected 
As to the danger of producing acetelyde of copper, little perhaps need be places and times, greatly resembling voleanie eruptions. A gang of men 
feared, ‘There is reason to think that brass is not freely attacked, and even have been working night and day digging and flooding the whole place, 
if it were, nickel-plated fittings could readily take the place of those of brass | only to find that when a new hole is dug and flooded the air rushing in 
now in use, causes the gases to blow another way, and again shoot up with a slight ex- 
A second scheme relates to the production of the very valuable by-product plosion, like that of a coal stove.—Detroit Free Press, Dec. 14. 





ammonia. For ammonia there seems to be a practically limitless demand. 
[t is now manufactured in our gas works by washing the gas with water, 
which absorbs the ammonia. The water has been sold in many establish- 
ments as ammonia liquor. In large works, however, sulphate of ammonia is 
made, Sulphuric acid is placed in a large leaden pan, The ammonia 
liquor is pumped into a boiler and heated. The ammonia, in the form of 
gas mixed with steam, passes over into the sulphurie acid in the leaden 


The Petroleum Outlook. 
=e 
The appreciation in prices for crude in September, (when oil went to a 
dollar per bbl.,) taken together with rather rich strikes in the central part 
of Richburg field, seem to have stimulated the drill to renewed energy. The 


: number of wells drilling and rigs up at the Ist of November was, therefore, 
pan. ‘The process is continued until the acid is nearly neutralized. The unexpectedly large for the season of the year. 
contents of the pan are then drawn of and permitted to cool, when the sul- Added to this, the production avpears to have slightly increased in Octo- 
phate of ammonia crystallizes out. The price of the sulphate varies, but ber, compared with the production in September. These circumstances 
may be taken as from £17 to £18 per ton. A ton of cannel produces 20 have nuturally had a depressing effect upon prices, and as a consequence we 
pounds, and of north country coal about 16 pounds. The net pre fit cot have had a com paratively depressed and declining market. These lowered 
e. . 4 Fan _ ‘ ‘ av he taken ; 4 9 _— . 2 : . ah 

from the manufacture of ammonia may be taken as about 2s. per ton of coal prices have, however, tended to check the energy of the drillers. The cold 
weather will likewise have some effect in curtailing production ; the Rich- 


burg field is now generally understood to be defined; and it is therefore 


carbonized. 

It has been recently stated that the production of ammonia can be much 
simplified and reduced in cost, with the result of cousiderably increasing probable that while values may continue as low as they are now, until the 
the profit to be derived from it. Extravagant assertions have been made ; E 
on this subject. Thus, it has been said that gas will become the by-product 
and ammonia the principal article of manufacture in our gas works, This 
is obviously impossible, seeing that the quantity of ammonia to be had from 


opening of next year’s business, they can hardly be expected to decline 


much below the present point. 
That in the Bradford field the production is slowly but surely falling off, 
there can be no doubt; and from the present outlook there is no other field 


coal is limited to a few pounds per ton ; but there is every reason to believe to take its place. The Richburg tield, limited and uncertain, with a thin 


that it is quite possible to effect certain valuable economies in this direc- 





: |rock and comparatively small area, cannot overcome the decline in the 
tion by the substitution of what is known as the dry process for that now Bradford field more than two weeks longer, so that the coming year will, in 
in use, all human probability, give us fluctaation with upward tendency, such as we 
Turning to another aspect of the question, there seems to be some reason | have not witnessed for several years past. 
to think that all that is possible has not yet been done in the way of carbur-| There were 1,182 producing wells at the commencement of 1870, and 
etting gas. The difficulty hitherto met with has been, to a large extent, | 29,202 wells have been drilled since ; 5,272 of that number were dry, and 
mechanical. The carbon is taken up freely by the gas, and its lighting | 8,230 of the producing wells have become non-productive and abandoned, 
power is very much augmented; but the gas will not ‘‘carry.” It deposits | leaving 15,782 producing October Ist, 1881. 
its carbon as readily as it absorbs it. If this difficulty could be got over, a At the close of this year there will be fully 18,000 producing wells against 
great deal would be gained. It is not possible that inventors who have 7,096, the average number producing for the past twelve vears, with an aver- 
handled the subject have given up too readily, or have not possessed the age daily production of 36,028 barrels or 54 barrels per well. 
information necessary to enable them to deal with it satisfactorily ? It may Now if the averages daily production from 7,096 wells for the past twelve 
be found worth while to try again even schemes which have been proposed years has been 36,028 barrels, sveraging 5} barrels per well, what will be 
and tried several times already for producing a gas of low illuminating | the daily average production from 18,000 wells ? Or can we look to decreas- 
power—-for instance, by projecting steam among burning coke, and so ob- ing production while the number of wells are increasing ?—Stowell’s Petro- 
taining hydrogen. This gas might readily he carburetted up to the point | /ewmn Reporte 





requisite to make a good illuminating agent [here is, of course, nothing 
new in this idea Repucrion rm Price or Gas iy Wasxrneton, D, C.—On and after Jan- 
It will be seen, from what we have said, that there are three distinct | uary 1, 1882, the price of gas will be $1.75 per thousand. 
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Patents. 
_ 

249,526. Machine for tapping mains.- 

Hubbell. 
249,528. Hot gas scrubber.—Chas. W. Isbell. 
249,966. Pipe-cutting implement.—F. J. Maule. 
249,968. Pipe wrench.—Timothy D. Mernan, 
249,977. Pipe coupling.—Eugene I, Osborne. 
250,010. Gas burner.—John H. Smith. 
250,089. Illuminating apparatus. — Charles 

Lungren, 
250,111. Device for heating water over lamps and 


David T. 


M. 


gas.—Charles 8. Tallmadge. 


250,279. Electric gas-lighter.—Wm. R. Nutting. 
250,367. Wrench and pipe-cutter.—Israel Kinney, 
250,561. Gas machine.—Hiram S. Maxim. ' 
251,085. Apparatus for the manufacture of gas. 
Henry Y. Attrill. 
250,668. Turbine water-wheel.—B. .H Lewis. 
250,765. Box joint for sewer pipes.—J. Thompson 
250,775. Apparatus for washing gases.—Wm, R. 
Beal. 
250,793. Gas burner.—Ferdinand Dieckmann. 
251,102, Gas lamp.—Heinrich W. Fabian. 
251,185. Gas and oil heating stove.— Walter Cars- 


well and James G. Miller. 
251,215. Gas cooking stove and range.—William 
W. Goodwin. 
251,329. Carburetor cylinder for air-gas machines, 
—Willis H. Winn. 
REISSUES. 
9,940. Process of and apparatus for generating 
gas from petroleum.—Augustin I. Ambler. 
9,981. Electric gas-lighting device.—Edward J, 
Frost. 





Death of Chas. 8S. Colbath. 





Mr. Charles Stuart Colbath, for the 
years superintendent of the works in North Attle- 
boro, died at the Wamsutta House Wednesday 
evening. Mr. Colbath was born in Boston in 
1841. During his early life he was in the employ 


of the Boston Gas Company, and afterward was 


connected with 


the 


gas 


company at . 


Plain as assistant superintendent 
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W. Close Jr., 
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sw The following quotations are t 


of $100 per share. _geg 
Gas Co.'s of N.Y. ¢ 


Central...... 
Harlem 
Bonds 
Manhattan. 
Metropolitan : 
ve Bonds... 
Mutual koe 
ote Bonds, go'd, 
Municipal. 


New York 
Northern......... 


Gas Co's of Brooklyn 


Brooklyn ........+.++ ‘ 
REE cc onvivwieunces 
‘s+ 8. F. Bonds. 
Falton Municipal.. 
Peoples, ....0.scese.seees 
. Bonds. . 
Metropolitan oneee 
PON cieveccewonseesss 
o i. 
Williamsburgh ....... 
= Bonds 
Richmond Co., 8. I. 


> Bonds....... 


ty. 


Capit u 
%466,000 
1, 800, 00 
170,000 
4. 000,000 
2,500,000 
655, 00K 
5,000,000 
900.000 
1,500,000 


750,000 
4.000, 900 


270.000 


2,000, 000 
1,200,000 
320,000 
1.500.000 
1,000,000 
290,000 
250,000 
1,000,000 
1,000,000 
700,000 
1,000, 000 
1,000,000 
300,000 


40,000 


Out of Town Gas Companies. 


Buffalo Mutual, N.Y 


Bonds 
Citizens, Newark..... 
sé és Bada. 


Chicago Gas Co., Ills 
Cincinnati G.& C.Co 
Balt. 
Bonds.... 
East Roston, Mase... 
Hannibal, Mo......... 
Hartford, Conn...... ’ 
Beitfas Ti: B.....05 
Hamilton, Ontario... 


Consolidated, 


Jersey City ........ ... 
Jacksonville, Ill...... 
Lewistown Maine... 
Laclede St Louis Mo 
Montreal, Canada.... 
New Haven, Conn... 
Oakland, Cal...... 
Peoples, Jersey City 
" ‘* Bads. 
Pittsfield, Mass....... 
Rochester, N. Y...... 
Citizens 
Wilmington, Del.... 
SORNGUG, .cssisccincesn 
St. Lonis Missouri.. 
San Francisco Gas- 
Co., 8S. Frisco Cal. 





Toledo, Ohio..... 
Troy, Citizens.. 


past six | Washington, D. C.. 


Scrip 


750,000 
200,000 
918.000 


124,000 


100,000 
700,000 
400,000 
105.000 
750,G00 
120,000 
400,000 
1,200, 000 


2,000,000 


600.000 


600,000 
1.500.000 
9 : 


$75,000 
id, 
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The following stocks were sold at auction 


Consolidated, Baltimore, at 


| pany’s certificates, at 


m4 400) 


par 


Same Ci 


Jamaica 


er and 


attention 
val 


20 


i 


88 shares 


m- 


00 same company’ 





onds, at 1044 ; 283 


shares Brooklyn, at 1234-125 ; 


{12 shares Manhattan, at 2184; 50 shares Laclede, 
St. Louis, Mo., at 110$; $5,000 Laclede 8°) bonds, 








at 195; &800 Laclede 6°% certificates, at 100; 32 
shares New York Gas Company, at 1094. 
* 
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D. D. Flemming, Jersey City, N J 
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Mitchell, Vance & Co., New York City. 
CEMENT. 
F. O. Norton, New York Olty 


BROOKS, 
Economy of Gas as a Fuel 20 
Gas Analyst's Manual ve 20 
Scientific Books - 18 


Cathels’ Gas Consumers’ Manual 23 
Fodell’s Book-Keeping 23 
Review of Gas and Water Engineering ms 


WANTED. 
BY A GAS COMPANY, 


AN EXPERIENCED MECHANICAL ENGINEER. | 


Must be theoretically as well as practically educated, and be 
able to fill the position of technical manager. One who has 
made the gas business a special study preferred. 
Address applications, giving full particulars as to studies, 
former employment, and salary expected, to 
* ENGINEER,” 
Sil-it P. O. Box 1204, N. Y. CIry. 


To Gas Companies. 


WANTED, BY AN EXPERIENCED MAN, 


A POSITION AS SUPERINTENDENT OR 
FOREMAN IN A GAS WORKS. 


Understands the making and distribution of gas in all its 
branches; also bookkeeping, meter making, gas fitting, etc 
Good recommendations. Apply to 

B. RK. PERKINS, 

540-21 Lock Box 2007, SouTH BEND, IND. 


FOR SALE, 
1 Smith & Sayre Exhauster, 


Kight-inch Inlet, with Compensators an: 
Valves Complete. 


ALSO 


1 Tuft’s Station Meter, 


Ten-inch Inlet. 


Both have been in use but a few weeks, and are in good order 
and as good as new 


Will be Sold at a Large Discount from Ma~ufacturers’ Prices. 


A. 2. SODENN, 
116 WATER STREET. BOSTON, MASS. 


NOW READY, 


VOLS. I. AND II. OF 


King’s Treatise on Coal Gas 


BOUND IN CLOTH. PRICE, $10 EACH. 


KIRKHAM, HULETT & CHANDLER'S 
Patent “Standard” Washer-Scrubber. 


Removes all the Ammonia and a large percentage of Sulph. Hydrogen and Carb. Acid. 
AMMONIA OF ANY STRENGTH OBTAINED. 

Adopted in Europe by Gas Companies producing 200,000,000 cubic feet 
of gas daily, and in America by the Gas Companies at Quebec, Ca.; Newport, 
R. I.: Williamsburgh N.Y.; Citizens, Newark, N. J.;: Baltimore, Md.: and 
St. Joseph, Mo. 


‘*Gas is freed from ammonia.” 


D. H. Geaerr, | and gas free from ammonia.—Rosert Morton, 
(Quebec, Canada. 


London Gas Light Company. 


‘* All who have used the machine speak well of 
wan, Newport, R. ] it. CHARLES Hunt, Birmingham, England, late 
President British Association Gas Managers, 


‘¢ Ts doing its work thoroughly.”—W. A. Strep- 


‘Testimony se strong in favor of ‘* Standard,” 
have telegrphed order for cne.”—A. A, SMALLEY, 
Newark, N. J. 


* T was at Beckton last week. Four of the six 
‘*Standaids”’ were at work, and the other two 
shortly to be put in use, as the make increases ; 

‘* Most efficient instrument I know for extract- while ten tall tower-serubbers stond idle along: 
ing ammonia from gas. Produced 36-0z. am. liq. side.—Letter from London, Oct. 25, 1881. 


For Cireulars and further particulars address 
GEO. SHEPARD PAGE, 49 WALL STREET, N. Y., 
SOLE AGENT FOR THE WESTERN HEMISPHERE. 


CIRCULAR TO GAS LIGHT COMPANIES. 





Branco OFFICE OF THE StRoNG Gas Fuen anp Ligut Company, } 
CornER Broapway AND Matn Srreet, YonKERs, July 2, 1881. § 

The Yonkers Fve, Gas Company is now in successful operation, manufacturing Water Gas by 
the Strona Process, for Heat, Power, and Liar. 

It has about two and a half miles of mains already in use through the heart of the city of 
Yonkers, and is supplying gas for cooking, heating, snd various industrial purposes. 

The problem of a purely fuel gas is at length practically solved, and is a complete success. 
That it must speedily go into universal use is apparent to everyone. 

Gas Light Companies are cordially invited to visit Yonkers and inspect this new system, which, 
if electricity shou/d eventually drive them out of the field of illumination, will open to them another 
field still more vast and fruitful, and from which they never can be dispossessed. The Westchester 
Gas Light Company of the city of Yonkers employes the Lowe Process for making its gas. Here, 
then, can be seen, side by side in business competition, the Strong and the Lowe against the Motay 
and the old coal gas methods, and each observer will be enabled to form his own opinion as to their 
relative power and value. The Srrone Gas Fuen anp Ligur Company 1s the proprietor for the 
State of New York of the Strong Patents, five in number, and of the Lowe Patents, two in number. 
All applications for licenses or for information should be addressed, as above, to 

R. W. VAN PELT, President of the Company, 
And also President of the Yonkers Fuel Gas Co.. and of the Westchester Gas Light Co. 


WANTED, TO PURCHASE, 
Several Gas Works Anywhere in the United States, 


WITH A VIEW TO IMPROVING AND EXTENDING THE SAME. 


Companies not paying dividends, or who are about to rebuild or enlarge their works, and 
do not wish to make assessments for improving, will find it to their interest to communicate 
with us before expending money for repairs or improvements, 

Call or address, with some particulars, such as average consumption of gas, the selling 
price to consumers, holder capscity, size and length of street mains, etc., 


THE NATIONAL GAS COMPANY, 


Builders of Lowe’s Improved Gas Works, 


No. 430 Walnut Street, Philadelphia, Pa. 


Notice to Gas Companies. NEW BOOKS. 











A. M. CALLENDE®? & ©0., 


42 Pine Street, N. Y. 





A SUPERINTENDENT OF 17 YEARS’ STANDING, 
OBSERVATIONS ON GLASS AS AN OBSTRUCTOR AND 


and successful in all that goes to make a successful gas manager, 
WISHES A SITUATION REFLECTOR OF ARTIFICIAL LIGHT, 25 cts. 


in a works sending out 20 to 60 million per annum. Best of 
| references given. Address, **'T. A, HB.,°? care this Journal. ‘eo 


| - ‘ TRANSPORT OF MATERIALS FOR GAS WORKS, $1.25. 
WANTED. 
A POSITION AS 


SUPERINTENDENT OF A SMALL GAS WORKS. | $.%. 
Understands the manufacture and distribution of coa) gas; has 

had ten years’ experience. Address 

| 540-2t s* J.,°° eare this Journal. 


A. M. CALLENDER & ©w., 
42 PINE BREET, N.Y. Orrv. 


GAS ENGINEER’S DIARY AND TEXT BOOK FO _ 1881, 





Hada 













Jan. 2, 1882. American Gas Light Zournatl. rs 











Awarded the Semi-Centennial Gold Medal by the Am. Inst., 1881. Awarded the First Premium at St. Louis, 1861. 


AMERICAN METER CoO., 


SOLE MANUFACTURERS QF THE 
“ECONOMY’ GAS STOVES 


We call attention to our new Catalogue of Heating Stoves, which is now ready, comprising descriptions and 


illustrations of a varied assortment of Plain and Reflecting Cylinder Stoves, Open Fire-Place Heaters, ete., designed 


to meet the demands of the approaching season. Gas Companies and others will confer a favor by sending for 
Catalocue and examining the merits of these Stoves, which we feel assured will give satisfactory results. 


AMERICAN METER COMPANY 











i 
| 1 


Ml 
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No. 13.—Reflecting Heater. 


No. 13.—Plain Heater. 


All Qualities of Gas can be Used, 


Will Burn at a Low Pressure. 











ai Pe 


Se vee at Ne be 








; rs ” LENIN i pe ences ¥i 2 — =—4 
No. 16.—Open Fire-Place Heater. No. 18,.—O0pen Fire-Place Heater. No. 17.—Open Fire-Place Heater. 


REXD FOR ILLUSTRATED CATALOGUE, AMERICAN METER CO., New York and Philadelphia. 
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J. H. GAUTIER & CO.. LACLEDE MANHATTAN 
CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS petTorT WORKS. 
JERSE Y Cl Ty, N. J. Hand and Mac Primera lag sttings, Superior | ADAM WEBER 
le ci al ry ee Ce nied 
Clay Gas Retorts, ” ‘Nere Beek and Tiles aaa ms as 
] 


” shane ( Ze 
Gas House Tiles, phot soggy Ground Cla yend Fire Bricks. Sewer FIRE BRICKS TILES ETC 
j 5 “9 


Pipe, Etc. 


. . $ >j 2S 2e St. L is, Mo. 
Fire Bricks, Etc. Etc. -. — a a a Se Office and Works, 15th Street and Avenue C., N. Y. 


Ground Clay, Fire Brick and ESTABLISHED IN 1845. B ) ° 
, ? orener & O’Brien 
Fire Sand in Or B. KREISCHER & SONS, 5 saiicuibeibices , 
tis 1B, GAUTIER _| orricz Foor or novstowst.,en., xv, |GLAY GAS RETORTS 
BROOKLYN | AND RETORT SETTINGS, 


Clay Retort & Fire Brick Works, Cas Retorts, Fire pricks, Ties, ETC. 


(EDWARD D. WHITE & co ) 


nant  =| TILES, FIRE BRICK. 6 OS 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. PHILADELPHIA. 


Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 


wo oa GARDNER BROTHERS, xs. sansX?Shormy, wo 


——ESTABLISHED 1864.- 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 








“OFFICE, 418 to 422 East 23d St., New York. ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERS 


FLnN RY MAURER, 
Excelsior Fire Brick & Clay Retort ‘Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 


Howard sllanane Pacific R.R. EV E N S & H () WAR D, 916 Market = Louis, Mo. 
FIRE BRICK. GAS RETORTS, AND RETORT SETTINGS. 


SEWwER PIPE, 38 TO 24 INCHES DIAMETER. 


Glass Pot Clay, Ground Fire Clay,in Barrels andin Bulk. All kinds of Fire Clay Goods. 


CHAPMAN _ KING’S TREATISE 


VALVE MANUEACTURING COMPANY. COAL GAS. 


Vol. L., Bound in Cloth, $10. 


Ae %. CALS. ENDER & CO... 42 Pine narect W. Y. 


Steam, Gas, and Water Valves C. GEFRORER. 


Manufacturer of 


and Gates. GAS BURNERS, 


A sg + | xAS 9 

FIRE HYyYDR I~ Ts, | GAS HEATING AND COOF ING APPARATUS, 
wrest ‘sien: _ FITTERS’ PROVING APPARATUS, ETC. 

No. 284 North | Eighth Street, Philadelphia. 











MANUFACTURERS OF 








All Valves and Hydrants furnished with 


A Babbitt Metal Seats & Non-Corrosive G. W. DRESSER, C. E,, 
Working Parts. Member American Society Civil Engineers. 
works AT INDIAN oncHaRD, Mass. ([ONSULTING ENGINEER 
Roston Office, 77 Kilby St. New York Office, 2S Platt St. ON ALL MATTERS PERTAINING TO 





ALL WORK GUARANTEED. Gas Manufacture. 


DIS nc, SBE ah ha hin SPS eB 


tae seat 
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MITCHELL, VANCE & CO. 
Manufacturers of 
CILANDELIERS 
And Every Description of 
GAS FIXTURES, 


Also Manufacturers of 
Fine G1)iBronze and Marble (locks, warranted bes Time- 
keepers Mantle Ornaments, &c. 
Salesroom, S36 DROADWAY. 


NEW YORK. 
Spectal designs furnisned for Gas Fixtures for Churche 
Public Halls, Lodges. &c. 


F. O. NORTON, 


MANTFACTURER OF 


IMPROVED GAS EXHAUSTER *2reutic Comene 
Specially adapted for gas works. Under water it is capable 


ft giving better results than Portland or any other cement 
92 Broadway, New York. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. - 


P, H. & F, M, ROOTS, } Patentees and Manufacturers, (CONNERSVILLE, IND, THE aarraaaaaae: oy REMOVING 


S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. Carbonacequs Incrustations 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 








With Engine on same Bed Plate, or without. 


FROM 


THE INTERIOR SURFACE OF CLAY RETORTS. 
Send for Tlustrated Catalogue and Price List. eT oe Se ee ee ee 


The subscriber, having secured the title to the above patent, 
is prepared to negotiate with gas companies for its use 
yn very reasonable terms. The great economy of this pro- 


SMITH & SAYRE MANUFACTURING COMPANY. | cess has been thoroughly demonstrated in this country and 


in Engiand, and is the only method so fa) discovered that 





removes this troublesome accumulation expeditiously and 
No. 245 BROADWAY, N.Y. rithout injury to the retorts. Address 
BUILDERS OF D. D. FLEMMING, Jersey City Gas Works, 


Machinery and Apparatus for Gas W orks. JERSEY Orr”, N. J. 




















wa jee S 
| =: Iron Sponge 
es aa “i 
D ure Ee 
iS Sf & E STEERS 
fa >= & |\GCAS EXHAU ‘ 
od a<a oO 
= > ee CONNELLY & CO., 
- c = 4 a => 
- =Oe = © No. 407 BROADWAY. NEW YORK CITY 
GS Hess F 
5 S88: LUDLOW 
: Seas . 
A. SSB Sg A] 
=f See ee bh 9 
s2°52252 8 Valve Manf’g C 
SESHiES F alve Manf’g Co., 
A oe nr 
a= Ey » L 1 
‘ >| z= «= - — 7 
Z2P we oF ~ 5s F OFFICE AND WORKS 
BOP WADN ww om 
m ~ o ~S > ° & | 93s to 954 R*ver Street and 67 to 83 Vail Ave. 
=. a ee  eee - ee 
anmere = DB, 5 ~ 
maeae@owzs s TROY, NEW YORK. 
Min Oak & & 
See ee ee 
i ae: eae gai Se’ (ee al . 
ZFS ae & Q . 
oO  SrHR S 
“@Ns axes to S 
ye Ren g 7. <a 
>) 4 — ~ om _ 
am <2 aiiwd ‘i SS ™ = , 5 
SRS BESS Pe 
<7, Fak wn Gg eS) 
EFOOBFS ) I 2 
2 Ra i ee = 
2™~ ; = pe =] ~ i.) 2 
ay att te B.S & A 
Pe taz5 8 3 = 
aD — eS = = 
‘Qs oe 5 a 
ae i m RY me & 
ean Og es at | - 
3 sem we Re 
» =o 6 Cn ee = 
4 ae NZ bos & 
Swf - ~ 
« = £25 5 & BRASS AND IRON SLIDE VALVES, 
= 2 b> RE . 
ie) ™ 2s oo ae 
‘ >. SG 2S —. (Wouble and Single Gate, 3 inch to 36 inch—outside ar 
pa > ~ & ™ | inside screws, Indicator, etc.,—for Gas, Water, Steam, ant 
, - = a re Oil. 
Zz z > mn a 
— “= ag . 
4 N 5S = 3 HYDRAULIC MAIN DIP REGULATORS. 
Z; ie Sf 
R fz) mM a 
i be bo 2 _ 
— rs r=] 
{ ~ = 3h FIRE HYDRANTS. 
| = ee) Qu Z 








puerican Gas L 


ight t Aournal, 





Jan. 2, 1882. 








_. 


BURLINGTON, N. J. 





s 
= = 
a a 
a Py 
: >a 
o : 
eT a | 
c * 6 
= c 
. = a 

- = 
< 


CAST IRON, 


FOR WATER. AND GAS 


PIPES 





JAMES 8. MOORE, 
BENJAMIN CHEW, 


‘Pres 
Trea 


d MICH ELLON, Sec, 
t 4 SEXTON. Supt. 





Cast Ira Gas & Water Pies, St) valves Fie Dyiras fasholders, & 


Office No. 6 North Seventh Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY ww MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 


ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


SCIENTIFIC BOOKS. GAS CONSUMERS HAND BOOK, by Wo. RIcz- 


ARDs. C. E. 18 mo. Sewed. 20 Ceats. 
GAS CONSUMERS MIANUAL, by E. 8S. CATHELS, C.E. 
We are prepared to furnish to GAS MANAGERS 
pics treated of, the fol 


10 Cents 
lowing Books, at prices name a : 








436-1 








PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 


nd others interested in the ¢ 


GAS MANUFACTURE, by WILLIAY KicnarDs, 4 to, OWEN c. D. Koss, Member Institute Civil Engineers. 

with numerous Engravings and Plates, in Cioth bind- 8vo. Cloth. $1.50. 

ing. $12. FODELL’S SYSTEM GF BOOKKEEPING FOR 
THE GAS ANALYST°S MANUAL, by F.W Hart GAS COMPANIES. $5. 

LEY. $2.50. The above will be forwarded by Express. upon receipt of | 
ANALYSIS, TECHNICAL VALUATION, PU. Price. 


HIFICATION and USE OF CGAL. GAS, vy We will take especial pains in securing and forwarding 
Rev. W. R. Bowpircs, M. A., with Engravings. 8 vc., 


Cloth, 4... 


OAS WORKS STATISTICS, by Cuas. W. 
$1.00, 


Money Order. 
A. M, CALLENDEHR & CO. 
"Room 18, No. 42 Pine S8t., N. 


HASTINGS. 





any other Works that may be desired, upon receipt of order. | besides the steam, are 17 lbs. of Anthracite coal and about 
All remittances must be made by Check, Draft, or Post Office | 3¢ gallons of Petroleum or Naphtha, per 1000 feet of bri 





R. D. WOOD & CO., 


PHILADELPHIas. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 
J JAMES MARSHALL & Co. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 











Works, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes fror $-lncn and upwards cast in 12 ft. lengths. 
_ Sone for Circular aed Pr Price List. 


BERGEN IRON WORKS. 
R. A. BRICK, 


MANUFACTURER OF 





, CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 


WILLIAM W. CAMPBELL, Selling Agent, 
Office, 85 Liberty St., N. ¥. 


Mellert Foundry & Machine Co,, 


ZTuimited. Established 1848, 
MANUFACTURERS OF 


OAV (a 5 de GAS P| D pe 


Specials—Flange Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, etc. 


Machinery and castings for Furnaces, Rolling Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc. 


SECOND AND CHESTNUT STs., READING, 
74 PINE ST., NEW YORK CITY. 


NATIONAL COAL GAS COMPANY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS, but from later ; 
most essentia] improvements, more appropriately called the t 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One a 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as i 
economy both to the manufacturer and consumer, it is supe- ; 
rior to any gar made by the old, or any other method. 4 

Our process is not intermittent but continuous. The steam 4 





OFFICES.— Pa., and 


> 





and the oil are admitted into the retorts by gauge cocks, and 4 
run for days without change. All the materials required, q 
liant gas. 4 
| Rights for sale. Inquire of the President. { 


Patina Bree» 
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HERRING & FLOYD, 
Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Practical Builders of as Works, 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS ; CONDEN- 
SERS; SCRUBBERS 
wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
3ENDS and BRANCHES 
of all sizes and description. 
FLOYD’S PATENT 
MALLEABLE RETORT LID. 


PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 


PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


BUTLER'S 
COKE SCREENING SHOVELS. 





GAS GOVERNORS, 


and everything ccnnected with well regulated Gas Works at 
low price, and in complete order. 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
N. B.—STOP VALVES from three to thirty nches— 
at very low prices. 
Plans, Specifications, and Estimates furnished. 
JaMES R. FLOYD. 


T. H. Brrcu, Asst. Mangr. 
R. J. TARVIN, Sec, & Treas. 


SILAS C, HERRING. 





H. RANSHAW, Pres. & Mangr. 
Wm. Stacey, Vice-Pres. 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF 


Sinole and Telescopic Gasholders, 


IRON ROOES, BRIDGES, LAMP POSTS, 
WATER AND OIL TANKS, COAL ELEVATOR CARS, 
COKE CRUSHERS, 


BENCH CASTINCS, 


And all kinds of Wrought and Cast Iron Work used in the erec- 
tion of Coal and Oil Gas Works. Rolling Mill Machinery 
and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 


33, 35, 37, & 39 Mill St., 16, 18, 20, 22, 24, & 26 Ramsey St., 


CINCINNATI, OHIO. 


MORRIS, TASKER & c0,, 


Beene 


Builders of Gas Works, 


PHILADELPHIA, PA. 


1842, DEILY & FOWLER 1881 
LAUREL IRON W On KS. 


ADDRESS, 39 LAUREL STREET, PHILA 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—W1TH CAST 
OR WROUGHT IRON GU"DE FRAMES. 


The Kerr Murray Mig. Co,, 


THE LATEST IMPROVED 


Gas Apparatus 





We are prepared to furnish Holders, Wrought Iron Roof | 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, | 
Drips, Bends, Tees, and al! other Iron Work connected with 
Gas Works. We have built 12 gas works and 135 gasholders, AND 
Personal supervision given to the erection of all our work, 
Holders built at following places since 1868 


Lancaster, Pa. (2) 
Williamsport, Pa. (3) i 
Bristol, Pa. (2) Joliet, Til 

Catasaqua, Pa. Lawrence, Kan 

Kittanning, Pa, Jefferson City, Ne O. La. (2) 
Hazelton, Pa. Algiers, N. O. La. 

Freeport. Pa. Kalam “— y, Mic 

Huntingdon, Pa. B aftal Y. (2) 


Indianapolis, Ind. 


MACHINERY, 


| Wrought Iron Roofs an 


Pittston Pa. isburg, N. Y ' . 
Bethlehem (8). Pa. Wi averly, N. Y 
Sharon, Pa. Little Falls, N. Y ! Bench Castings, 1 
Canton, Pa Penn Yann, N. Y j 
 neeeonceng Ba Watkins, N. ¥ 

eaver Falls, Pa. Coney Island, N. ¥ 

Annapolis, Md. (3) Bataviay N. SINGLE LIFT AND TELESCOPIC 
ent net W. Va. Gl ester, N. J 

nchburg, Va. Salen J 

Stanton, Va. Milwa uke Wis. GASHOLDERS. 

Youngstown, O Burlington, ¥ 
nee or gg Hoosick Falls, N. ¥. 

Zanesville, O. Att'ca, N. ¥ _ ryy 7 r 
Mansfield, 0. Mount Holly, N. J y ORT WA YNE, IN D. 
Marion, O, Mount Joy, Pa. , , 

Belleaire, O, Rockaway Bea L. J 

Athens. 0, Zanesville, O 

Barnesville, 0. Lancast O 

Newark, O. Biackwell’s Island, N 

Columbus, O, Waltham, Mass 

Franklin, Ind, Dorchester, Mass, | 

Plainfield, N. J. Wheeling, W Va, 

ps oe N. J. Lansing, Mich, 

‘lemington, N. J. (2) Flint, Mich. 

Dover, Del. Milton, Pa, C 0 0 S 
Dover, Del.’ Milton, Pay, ARCHITECTURAL IRON WORKS. 
| 
{ 

! 


Meriden, Conn. 


BROWN & OWEN, MANUFACTURERS OF 


MANUFAOTURERS OF | 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 


EVERY DES( RI PTION OF IRON ROOF FRAMES. 


Gas abd Water Works UDHes 


Particular attention given to the 
Estimates and Drawings furnished. 
THOS. KR. BROWN, 
Late Chief-Eng. Phila. Gas Works. 


VMANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 





ld works. 


| WORKS: 
R. PITT OWEN = 
| Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets 


BALTIMORE, MARYLAND. 


Address all communications to | 
N. W. Cor. 12th and Noble Streets, 
482-ly PHILADELPHIA, 


Plans, Specifications, and Estimates furnished. Corre- 
spondence solicited. 467-ly 


CONTINENTAL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SURKRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necéssary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 








GASHOLDERS OF ANY MAGNITUDE. 








No. 1211 MARKET 


P. M 





UNZINGER, 


Engineer and Builder, 


STREET, PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valvés, 


Condensers, 


Scrubbers, Purifiers, 


Gasholders, Stop Valves, Etc., Ete. 


Estimates and Drawings_Furnished upon Application. 
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“SCOTT'S” OCEAN MINE 
YOUCHIOCHENY GAS COAL. 


W. L. SCOTT & CO., Proprietors, ERIE, PA. 





This Colliery is located at Scott Haven, on the Youghiogheny River, Westmoreland County, Pa., directly 
adjoining the Penn Company’s Youghiogheny Mine. (See map on p. 123, Vol. XXXIV., of this Journal.) 

The property consists of over 3,300 ACRES, situated in the center of the celebrated Youghiogheny Coal Field, 
and comprises within its limits the MOST VALUABLE GAS COAL in Western Pennsylvania. 

Over 300,000 TONS, of this coal have been forwarded to Baltimore during 1880 and 1881, distributed among 
OVER SIXTY GAS LIGHT COMPANIES, from Bangor, Maine, to Galveston, Texas. 

The universal favor with which this coal has been received has induced Messrs. Scott & Co. to increase their 
already large facilities for meeting the wants of Gas Companies, giving to consumers an undoubted guarantee that 
delivery will be promptly made. Applications addressed to the undersigned will meet with prompt . 

Orders for delivery in NEW ENGLAND can be addressed to our Boston office, No. 21 Excnaner Priace 
or P. O. Box 30038, Boston. 


PERKINS & CO.., General Sales Agents, 


New York P. O. Box, 3695. 45 SOUTH STREET, N., Y. 





$. MCCRICKART, Pres’t. McCCRICKART, Mang’r. 


THE GAS ANALYST’S MANUAL. THE FORT PITT COAL CO,, 


BY F. W. HARTLEY, A.I.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. 


Miners and Shippers of 


PRICE, 82.50. Cc 


Cc 
O 


CONTENTS. SgctTiIon I.—The purposes of photometry. Standard light. Standard burner. Gas Works Clauses A¢ 
Amendment Act, 1871 :—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 
sulphuretted hydrogen. Deercription of scandard apparatus, The photometer room, Preparation of candles. Testing 
»perations, Readings, Correction for gas consumpt. Corrections for candles’ consumpt. Corrections for barometric 
pressure and temperature. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 
work. To rate the jet photometer. 
SECTION II.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar- A. K 
ation of solutions. Fitting up. To set the apparatus at work. Analysis. 
SECTION II].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Spevifi 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. " E& 
APPENDIX.—Rules and tables to facilitate the ca‘culations necessary in the determination of the illuminating value 
and degr e of purity of coal gas. Photometry. Ammonia and sulphur. Proving of testing meters in London. The gas 
referees’ cubic-foot measure. Times and mode of testing for pressure in London, Proposed standards of light. 


A. M. Callender & Co., 42 Pine Street. Nw. x. PITTSBURGH, PENN, 


ECONOMY OF GAS AS A FUEL 


FOR 





No. 337 Liberty Street, 





This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA.., 


At the recent meeting of the American Gas Light Association. 
IT IS INTENDED FOR GKATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 





Price, Twelve Dollars per Thousand. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 
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GAS COALS. 


HEW YORK AND CLEVELAND 


| GAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 











y YOUGHIOGHENY GAS COAL. 

1, This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raiiroad or navigation. on most favor 
able terms, 

4 

= General Office—89 Wood Street, 

PITTSBURGH, PA. 

1 Branch Office—120 Water Street, 

ut CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 

E W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 


351-ly at Cleveland, Ohio. 


NEWBURGH 


ORREL COAL COMPANY, 


MINERS AND SHIPPERS OF 


Newburgh Orrel, Tyrconnell 
| and Palatine Gas Coals. 


SHIPPERS OF 





FOUNDRY COKE 
Mines Situated at 


NEWBURGH, FLEMINGTON, AND. 
FAIRMONT, WEST VIRGINIA, | 
EIOME OF FICE, 
25 S. Gay St., Baliimore. 
CHARLES MACKALL, 
SEURETARY. 


CHAS. W. HAYES, Agent in New York, 


Building, 


No. 111 Broadway - - ‘Trinity 
Shipping wharves at Locust Point. References furnished when 


required. Special attention given to chartering vessels. 





GAS COALS. GAS COALS, 





THE 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


GAS PURPOSES. 


Their Property is located in the Y« 


FOR 


ughi 


and on the You 


»gheny Coal Basin, near Irwin’s aaa Penn Statior 


m the Pennsylvania Railroad, ghiogheny River 


OFFICES 
Phil’a. 90 Wali Street, New York, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
treenwich Wharves, Delaware River. 
Pier No. 1 (I Yr Side), South 


No. 209 jSouth Third Street, 


3é6-1y ov Ambor, N. Fe 





CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 


in this conntry, yielding 10,000 « et of 64.54 candle gas per ton of 2,240 pounds. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
Sates (C. & O. R’way Coal Agency N. Y. BENEDICT & DOWNS, New Haven. 
Acents: (DANIEL W. JOB & CQ., Boston DAVIS, MAYER & CO., Baltimore 





Chesapeake & Ohio Railway Coal Agency, 


THE SALE,OF THE 


SUPERIOR KANAWHA GAS COALS, 


Also, SPLINT AND STEAM COALS, 


From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 
Cc. B. ORCUTT, secu Y ) 
S 3. ee OFFICE, 22 PINE STREET, N. Y. 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 


THE AMERICAN 


DESPARD COAL 


GAS-LIGHT JOURNAL. 


ro Gas Light Con. panies throughout the country. 
Agent, ALFRED PARMELE, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston. 
M nes in Harrison County, West — 

Wharves Locust Po ng 
Compaty’'s Office, 15 German St. t Baltimore. 


sonsumers of Despard Coal, 


$3 PER ANNUM. 


we name: Man- 

iattan Gas Light Company, New York: Metropolitan Gas 

Light Company, New York ; Jersey City Gas Light Company, 

N. J.; Washington Gas L ight Company ; Portland Gas Light 
ompany, Maine 


*." Reference to them is requested. 


Am ng the 


42 Pine treet, N. Y. 


W4-, 








THE BEST QUALITIES OF PROVINCIAL COAL 


English and Provincial Gas Coals. 


FROM THE MINES AT 


SYDNEY, GLACE BAY, AND LOUISBURG, C. B. 


ALSO 


Abram Co.’s Arley Gas Coal and Cannel, Higginson’s North Ince 


Halli Gas Cannel, Townley & New Pelton Newcastle Coal. 


DUIAVERED AT 





21 Exchange Place, Boston. 





UNITED STATES 


45 South Street, New York. 


ANY PORT IN THE 


PERKINS & CO., 











ded Or te 
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INTERNATIONAL--1876--EXHIBITION. 


— OO OO OO il Le 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N.Y... U.S. A.. 





FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, ard embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


= i age | A og 
Lee eer liao 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. B. HAWLEY. 


Secretary, pro-tem Director General President 





FARMER'S PATENT 


mwa a SASS YDirP-PiFrw. 
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FARMER’S PATENT BY-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 
00 
WILLiam FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Ageut for the AITKEN and LOUNG PROCESS FOR MAKING ILLUMINATING GAS. 











PATENTEE OF THE FOLLOWING INVENTIONS. 
EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation DUMPING BARROW for Wheeling Coal, Coke and Lime, Etc. 
SY DniULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 
Waphthaline. BYE-PASS DIP PIPE for reducing the Pressare on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRI3UTOR 
Ser Scrubbers and Washers, Etc. MOVABLE DIP PIPE tor Reducing aud Equalizing the Pressure on Retorts. TOWER SCRUBBERS (Jack- 
wxted) for Economizing Space and Building Material. DUPLEX CENTRE SEAL tor Keeping 


pa, SS li Ota. 


all the Boxes in « set continnonsly in astion. 





RE?SRS BY PERMISSION TO THE FOLLOWING GENTLEMEN 
7cotesscr 8. SILLIMAN, New Haven, Conn j b 
SBN 1)HAS. ROoME, President Manhattan Gas-Light Company, N. Y. 

3a. *. BICKENLOOPER, President Cincinnati Gas-Light Co., Cincinnafl, Ohio. 

4& W. se eson, Presidppt Brookiyn Gas-Light Campany. Brookiyn, N. *, | 


HOSTETTER, President Pittsburgh Gas-Light Co., Pittsburgh, Mw 

C, VANDERVOORT SMITH, Eugineer Manhattan Gas-Light Company, N. Y,. 
S. L. HusTer, President Laclede Gas-Light Company, St. Louis, Mo. 

kK. VAXDERPOOL. Eng!neer, Newark Gas-Light Company, Newark, M, 2. 


rns 
Na bday tee 5 





Lot Shee: Soo) amas al anne. 


_ debi aaa 


eee ee 
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T. C. HOPPER, Prest. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Gen. Supt. and Treas. WM. H. DOWN, Sec. 
\ FF - }} \ fame (- )) } 
oT bois A) = i oS » eo Oho AAA 4 ) 5 Bed) — <. “ % 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS, 
SUGG’S ILLUMINATING POWER METER 37 Water Street, Cincinnati. 
512 W. 22d St., N. Zz. r SUGG’S “‘STANDARD” ARGAND BURNERS. ALSO NN AND TTT. ) 20 South Canal Street, caiauki. 
. Wet Meters, with Lizar’s *“*Invariable Measuring’? Drum, S10 North Secord Street, St. Lowin. 
Arch & 22d Sts., Phila. | Sole Agents for Wm. Cowan’s Automatic Pressure Changer. | 122 & 124 Sutter St., San Francisce. 





HELME & McILHENNY, 


Successors to Harris & Brother. 


ESTABLISHED 18.48. 
PIRACTUOAL GAS WEINER ne ee 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, P hiladelphia, Pe. 


lo manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, og all kinds of Ga gf 98 yaratus: Also furnish all other Articles 
appertaining to the use ot Gas 3 W ‘ova. 
From our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision of wa 


) 


Work, we can guarantee all orders to he execute d promptly, and in every respect satisfactorily. 


WILLIAM HELME. JOHN MoILHENNY. 











WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V.-Prest H. DUMONT WAGNER, Sur S. L. JONES, Sec. S. V. MERRICK, Asst, Sec. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 
1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 


No, 142 Chambers Street, New York 
MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ko- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov. 
ernors, Exhauster Governors, Photometers of all descriptions. Lethe by’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical ‘Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly 





NOW READY AND FOR SALE, 


Review of Gas and Water Engineering. F ODELL’S 


ISSUED WEEKL Yr. | System of Bookkeeping 
FORK GAS COMPANIES, 

Price $5, which should be sent either in Check, P. O. Order 

| or Registered Letter. 


. i . . P - " 3 ——_ Biank Bocks, with printed headings and forms on this sys- 
Each number contains articles in connection with the manufacture and supply of Gas ; 8sum- | tem, wi! be supplied to Gas Companies, by applying to W P. 


mary of latest intelligence on the subject of Electric Lightmg ; articles upon Water Supply ; also FoDRLL I’hiladelphia, or 





Edited and Published by Cuas. W. Hastines, 22 Buckingham St., London, Eng 


; ‘ > . . 3 A M. CALLENDEK & CO 
> %Y > 2 j ? v) y > . ’ ‘ . > 
on the Construction and Maintenance of Gas, Water, and Sewage Works. OFFIck Gas LIGHT JOURNAL, 42 Pine St., N. Y 


CATHEL’S 


The Gas and Water Companies’ Directory. ““Swangar > 


Edited and Published Annually by CHARLES W. HASTINGS. 


Price, 13s., Postpaid. 





Enables every Gas Consumer to ascertain at a glance, with- 
ont any previous knowledge of the Gas Meter, the quantity 


This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland 
and money value of the Gas consumed. Aiso the best method 





and Wales; date of formation, amount of capita and names of all officers, etc. including carbonization | of obtaining from Gas the largest amoant of its light, 
returns, prices paid for gas, dividends, etc. It will be tothe advantage of Gas Compuntes lo supply 
: F ; : : their Consumers With one of these Guides, us a meang of pre- 
Price, in Cloth Covers, 5s ; Paper Covers, 38. 6d. Postage Hxtre venting complatrt arising from their want of inowienbe in 
Address, 22 BUCKINGHAM 8TRE ET, regard to the registration of their meters. For sale by 
mine : A. M. CALLENDER & CO., 
Orde elved at this Office. LONDON, W. C., ENGLAND 42 Pine Street, New York. 


} 
i 
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The Goodwin Gas Stove and Meter Company are the Sole Agents for the 


sale of Bray’s Burners anp Lanterns in this country. We are now pre- 





pared to furnish 100 and 200-candle power Burners and Lanterns. Send 


for Circulars. 


The “Sun Dial” Cas Stove, 


— MANUFACTURED BY THE 
GOODWIN GAS STOVE & METER CO., 


Successors too WW. WA. Goovowin ck CO., 


1012, 1014, 1016, Filbert St., Phila., and 142 Chambers S8t., N. Y. 


ONE GOLD AND THREE 
SILVER MEDALS BY 


Medals Awarded. 





CENTENNIAL - - 1876. 
CHARLESTON - - - 1879. THE MARYLAND 
CINCINNATI - - J879. INSTITUTE, AT 
PHILADELPHIA - - 1879. BALTIMORE - - 1878. 


TRADE MARK. 
These are the most complete Gas Stoves in the world. Over 50 different 
sizes and kinds, suitable for any sized family or hotel. The only Gas Stove 
by which joints and poultry can be roasted as before an open fire. These 
stoves are constructed especially to meet the requirements of domestic 
ecomomy. ‘They possess the following advantages : 
1. More economical than coal or wood. 2. An open roaster. 
3. Freedom from all contact with gas. 4. A well ventilated oven. 
5. No confined vapors. 6. A regular diffused heat. 
7. A broiler free from smoke. 8. A hot plate fitted with patent air and gas 


burners, arranged for boiling, stewing, and frying. 9. No coal to bring 
up, no ashes to empty, no smoke. Only a match required for kindling wood. 





GREAT ECONOMY OF GAS. 


From Twenty-five per cent. to Forty per cent. of gas saved by the use of our 
NON-CONDUCTING LINING. Patent applied for. 


SMOOTHING IRON HEATERS. 
In the laundries of hotels or private dwellings, by hatters, tailors, ete., 
gas can be used for heating smoothing irons, especially on account of the 
facility with which they may obtain heat in a few minutes We manufac- 





ture them for heating one, two, three, four or more irons at once, 


WM. W. GOODWIN, Pres. & Treas. H. DUMONT WAGNER, Supt. SAMUEL V. MERRICK, Asst. Sec. 
WM. H. MERRICK, Vice-P res. S. LEWIS JONES, Sec. WM. IL. WHITE, Mang. N.Y. Brancn. 








